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ABSTRACT
The Relationship between Oral Health and Health-Related Quality of Life among Hemodialysis
Patients in Rural West Virginia
Kimberly Wallace
Introduction: Approximately 786,000 Americans are currently diagnosed with end-stage renal
disease, 71% of whom are undergoing hemodialysis (HD) treatment. There is a bidirectional
relationship between chronic kidney disease and periodontal disease. Among HD patients, poor
oral health is prominent and can negatively impact general health and health-related quality of
life. Appalachian residents experience extreme health and poverty inequities and limited access
to healthcare and dental providers.
Method: The study was designed based on the Andersen Behavioral Model of Health Services
Use. 120 participants from 6 outpatient HD centers were enrolled. Data were collected using a
34-item questionnaire including oral health and demographic questions. Electronic medical
record review was also completed which provided additional demographic data and Kidney
Disease and Quality of Life-36 scores. Data were analyzed using SAS 9.4 with alpha set at .05.
Statistical analyses included chi-square tests, t-tests, multivariable logistic regression, and
ordinary least squares regression.
Results: The study sample was almost evenly male and female (51.7% vs. 48.3%), mostly white
(92.5%), and over half had not been to the dentist in the last three years (51.7%). Among study
participants, those with obesity reported better oral health status, while those reporting selfconsciousness about the teeth/mouth reported poorer oral health status. In the study, females,
those with self-reported depression, current smokers, and individuals drinking alcohol reported
lower overall health-related quality of life scores.
Conclusion and Implications: The findings support reinforcement of recommended nursing
interventions for smoking cessation, health-related quality of life and depression screening, and
oral health literacy education.
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Chapter 1: Background and Significance
Chronic kidney disease is one of the top ten causes of death in the United States.
Approximately 786,000 Americans are currently diagnosed with end-stage renal disease (ESRD).
Of those, approximately 558,000, or 71%, are undergoing hemodialysis treatment. There are
approximately 130,000 new cases of ESRD diagnosed each year (USRDS, 2020). Studies in
recent decades have identified a strong relationship, with many reporting a bidirectional
relationship, between chronic kidney disease and periodontal disease (Akar et al., 2011;
Ariyamuthu et al., 2013; Hou et al., 2017). Among hemodialysis patients, the prevalence of
periodontitis, a type of periodontal disease, is 56.8% (Ruospo et al., 2014) compared to 46% of
the general population (Eke et al., 2015). Access and utilization of dental healthcare is a
common barrier contributing to poor oral health.
Statement of the Problem
Utilization of healthcare impacts oral health, quality of life, and general health.
Contributors to healthcare utilization include contextual and individual characteristics, health
behaviors, and health outcomes (Andersen, 1995; Andersen & Newman, 1973; Andersen et al.,
2013). Decreased utilization of oral and dental healthcare leads to poor oral health. Positive oral
health status and practices lead to better oral health outcomes. Oral health is “multifaceted and
includes the ability to speak, smile, smell, taste, touch, chew, swallow, and convey a range of
emotions through facial expressions with confidence and without pain, discomfort, and disease
of the craniofacial complex” (Glick et al., 2016, p. 916).
Oral health is integral to general health. Poor oral health is thought to increase systemic
inflammation and lead to higher risk of cardiovascular events, thus negatively impacting general
health. Common conditions such as cardiovascular disease, cancer, and diabetes mellitus also
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have common risk factors with poor oral health. Heart disease is nearly twice as likely in
individuals with periodontitis as those without it (Harvard Health, 2021). The National Health
and Nutrition Examination Survey 1999–2004 identified that poor oral health increases the risk
of mortality (Kim et al., 2013).
Poor oral health has been shown to decrease health-related quality of life (HRQoL)
among the general population. Poor oral health has physical and mental consequences and
impacts how individuals perceive their wellbeing. Individuals with positive oral health care
practices, such as tooth brushing and flossing, frequently reported higher HRQoL (Afsar, 2013;
Pakpour et al., 2015). Poor periodontal health also has a negative impact on HRQoL due to lack
of self-confidence, ability to eat, taste, swallow, and speak (Baiju et al., 2017).
In Appalachia, healthcare utilization and poor oral health are problematic. Some studies
have identified that residing in an Appalachian county is not an independent predictor of
decreased healthcare use (McGarvey et al., 2011; Wilson et al., 2012). However, other factors
such as low health literacy or financial resources are common among Appalachians (Appalachian
Regional Commission, 2017a), and can contribute to decreased use of healthcare services
(National Academies of Sciences, Engineering, and Medicine, 2018). Appalachians are also at
particular risk due to socioeconomic status, cultural differences, healthcare system access, and
geographic limitations (Appalachian Regional Commission, 2017a). Appalachians are more
likely to have poor oral health (Wiener, 2015), perform oral healthcare practices less frequently
(Veselicky et al., 2013), and have unmet dental needs as compared to urban populations (McNeil
et al., 2016). This is attributed to multiple factors including less access to routine dental care and
dental insurance coverage. Notably, as compared to the general population, Appalachian
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residents have higher risk of mortality in seven of America’s leading causes of death
(Appalachian Regional Commission, 2017a).
Many demographic, societal, and financial factors influence an individual’s choice and
ability to seek healthcare. Opportunities for improving oral health can be identified by knowing
contextual and individual characteristics of healthcare utilization. It is known that many barriers
exist to utilization of dental care. By knowing these factors, the researcher can identify
interventions and strategies to improve oral healthcare promotion and prevention. These
improvements have broad implications for improvement of both general health and HRQoL.
Purpose Statement
The purpose of this study was to describe contextual characteristics, individual
characteristics, health behaviors, oral health, HRQoL, and dental healthcare utilization outcomes
for adults in West Virginia receiving hemodialysis. Hemodialysis patients are at particular risk
of oral health complications, not only due to poor oral health status, but also increased
multimorbidity and prevalence of risk factors. As such, it is necessary to better understand the
problems specific to this population. Knowing contextual and individual characteristics, health
behaviors, and health outcomes is expected to be related to oral health and dental healthcare
utilization and HRQoL of hemodialysis patients in West Virginia.
Research Questions
1) What are the contextual and individual characteristics, health behaviors, oral health
status, and reported health-related quality of life for persons in West Virginia
receiving hemodialysis?
2) What are the unadjusted and adjusted associations of contextual characteristics,
individual characteristics, and health behaviors to oral health status?
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3) What are the unadjusted and adjusted associations of contextual characteristics,
individual characteristics, and health behaviors to reported health-related quality of
life?
4) What are the unadjusted and adjusted associations of contextual characteristics,
individual characteristics, and health behaviors to dental healthcare utilization?
The study design was descriptive and correlational. Data were cross-sectional and
prospectively collected. Research questions one and unadjusted relationships of questions two
through four fulfill the requirements of the American Nephrology Nurses Association (ANNA)
Evidence-Based Practice Grant which funded the dissertation study. Understanding adjusted
relationships in questions two through four completed the research study.
Theoretical Framework
The theoretical framework that guided the study was the Andersen Behavioral Model of
Health Services Use (Andersen & Newman, 1973). The Andersen Behavioral Model was
developed to better explain the access of healthcare by individuals and a range of health
outcomes as influenced by societal and individual determinants. This model has been used to
study research problems across many chronic health conditions over the last 40 years (Babitsch
et al., 2012). Over time, major empirical revisions were also conducted (Andersen, 1995;
Andersen et al., 2013). The 2013 update was utilized for this dissertation study.
The Andersen Behavioral Model guided inquiry on research questions and
methodological design. Consistent with the purpose of the study, the premise of this model is to
describe and explore the complex concept of dental healthcare utilization. Determinants that
impact an individual’s choice and ability to access dental healthcare were assessed among
persons in West Virginia undergoing hemodialysis treatment.
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The concepts explored in the Andersen Behavioral Model include contextual and
individual characteristics, health behaviors, and health outcomes. Contextual and individual
characteristics are factors that have an influence at the personal and community level.
Contextual and individual characteristics include predisposing, enabling, and need
characteristics. Predisposing characteristics include demographic data, social structure, and
health beliefs. An individual’s family and community resources, and ability to access those
resources, are considered enabling factors. Need factors consist of an individual’s functional
capacity, symptoms, and need, perceived subjectively by the individual or objectively by a
healthcare provider. Health behaviors are personal health practices an individual performs that
may influence health status. Perception of health status, by the individual and others, and quality
of life, are considered health outcomes according to the Andersen Behavioral Model.
Application of the Andersen Behavioral Model to oral health, HRQoL, and dental
healthcare utilization among Appalachian hemodialysis patients in West Virginia addressed the
purpose of the study. The model guided the researcher in assessing variables which may
contribute to poor oral health care practices and decreased utilization of dental care services. The
guiding concepts of the theory were assessed to gain insight into barriers to utilization of dental
care services among Appalachian hemodialysis patient in West Virginia. The research questions
were designed in congruence with the Andersen Behavioral Model.
Significance
The study, evaluating the use of dental healthcare services and health-related quality of
life among Appalachian hemodialysis patients, contributed to the body of nursing knowledge.
According to the Andersen Behavioral Model, health service utilization includes tendency to use
healthcare services, resources that facilitate healthcare access, and possible individual needs of
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healthcare use. Navigation through health prevention and promotion strategies are outlined
within the chosen model. This study was based on the premise that caring in the human health
experience is the focus of the knowledge base of nursing (Newman et al., 1991). Major concepts
of the Andersen Behavioral Model such as personal health practices, navigation and use of health
services, quality of life, and satisfaction with care are human health experiences.
Findings from this study provided insight into health behaviors that impact health
promotion and self-care among patients with end-stage renal disease receiving hemodialysis.
Increased understanding regarding dental healthcare access for hemodialysis patients in
Appalachia provided knowledge to improve oral health outcomes. Nurses providing care to
hemodialysis patients in Appalachia will benefit from a better understanding of the barriers that
contribute to this disparity in care and outcomes. Development of nursing interventions or
options for patient education would be beneficial to nursing practice. In addition, integration of
oral health assessment into routine provider visits in outpatient hemodialysis centers could
improve patient outcomes.
This research may inform legislative policies that improve access, education, prevention,
and surveillance of oral health. The study was timely with the recent passage of the Action for
Dental Health Act of 2018, which was designed to improve oral health education and dental
disease prevention and to reduce barriers to receiving care (Garvin, 2018), and the recent call to
expand research on oral health across disciplines (McNeil et al., 2022). Many Appalachian
states, including West Virginia, do not cover extensive dental healthcare services (CHCS, 2019).
By providing a better understanding of health behaviors, policy implications can be inferred.
State and regional lawmakers can benefit from knowledge gained regarding oral health among
Appalachian hemodialysis patients.
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Conclusion
End-stage renal disease and hemodialysis treatment are prevalent in the United States.
Among hemodialysis patients, poor oral health is prominent and positive oral health care
practices are less common. Poor oral health can negatively impact general health and HRQoL.
Hemodialysis patients are at increased risk of poor oral health and the associated negative
outcomes of inflammation and cardiovascular events. Appalachian residents, specifically West
Virginians, experience extreme health and poverty inequities and limited access to healthcare
and dental providers. Appalachian patients have high rates of periodontal disease as compared to
the rest of the country. Appalachian hemodialysis patients are especially vulnerable to negative
consequences of decreased dental care and poor oral health.
A comprehensive review of the literature was completed on the concepts to identify the
current state of knowledge on this topic. The literature search included an integrative review on
oral health, poor oral health among hemodialysis patients and Appalachian residents, poor oral
health and relationships between healthcare use and HRQoL, and the application of the Andersen
Behavioral Model.

8

Chapter 2: Literature Review
The purpose of this study was to describe contextual and individual characteristics, oral
health behaviors, oral health status, health-related quality of life (HRQoL), and dental healthcare
utilization outcomes for persons in West Virginia receiving hemodialysis treatment. These
outcomes were evaluated by use of the Andersen Behavioral Model. A systematic and integrative
literature review was completed. The review of the literature was conducted to examine 1) the
current state of research on oral health, HRQoL, and general health among hemodialysis patients
and 2) the application of the Andersen Behavioral Model (Andersen et al., 2013) across chronic
illness conditions as a theoretical framework. In this chapter, the literature search process and
results are outlined.
Literature Search Process
The initial literature search was performed for the purposes of a systematic review to
better understand the variables and determine the need for the dissertation study. This review
explored the relationship between oral health and hemodialysis treatment through critical
appraisal of research studies and synthesis of findings. This systematic review was conducted in
compliance with the Preferred Reporting Items for Systematic Review and Meta-Analyses
(PRISMA) statement. The PRISMA guidelines provide an evidence-based framework on which
to report systematic review (Moher et al., 2009). Seven electronic databases were searched:
PubMed, Academic Search Complete, CINAHL with full text, HAPI, Health Source:
Nursing/Academic Edition, Psyc Articles, and PsycInfo. Search terms included “oral health OR
oral hygiene OR dental health OR periodontal” and “hemodialysis OR haemodialysis OR
dialysis”. Search terms were identified through multiple searches of trial and error and use of
MeSH resources. Multiple terms were used in an attempt to retrieve a complete and exhaustive
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list of appropriate articles. This systematic review was published in the Nephrology Nursing
Journal of the American Nephrology Nurses Association (Wallace et al., 2019). A copy of the
full-text systematic review is included (Appendix A).
The systematic review search was limited to scholarly peer-reviewed, full-text articles
completed between 2012 and March 2018, and available in the English language. The search
was limited to six years to evaluate studies completed after the most recent published systematic
review (Wahid et al., 2013). The search included quantitative and qualitative research studies
including hemodialysis patients whose age was 18 years and older, and excluded articles
including peritoneal dialysis or renal transplant patients only. A second reviewer used an
identical search strategy and inclusion/exclusion criteria to assure strength of the search results
and reduce bias of included articles. In addition, a risk of bias assessment was performed for all
articles. The risk of bias was evaluated using Newcastle Ottawa Quality Assessment Scale
(Wells et al., n.d.) for cohort and case control studies, an adapted form of Newcastle Ottawa
cohort scale (Cochrane, 2017) for cross-sectional studies, and The Cochrane Collaboration’s tool
(Higgins et al., 2011) for experimental studies. The assessment showed an overall low risk of
bias. After completion of independent article selection, articles were reviewed and added to the
study by mutual agreement.
The database search returned 467 articles. After removal of duplicate articles, 383
complete abstracts were reviewed per inclusion and exclusion criteria. After abstract review,
340 articles were removed. Six additional articles were identified through backward
snowballing, or identifying additional articles through review of the reference list of included
articles (Wohlin, 2014). A total of 43 studies, all of which were quantitative in methodology,
met inclusion criteria for synthesis and were included for the systematic review. The same
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search was repeated in July 2019, identifying one additional article for inclusion. This study
identified that hemodialysis patients are more susceptible to dental caries (Yue et al., 2018).
The systematic review supported a strong relationship between end-stage renal disease
(ESRD) and periodontal disease. Findings of the review were organized into two categories: (1)
clinical measurements and (2) lifestyle/quality of life. Clinical measurements were characterized
by periodontal measurements and symptoms, inflammatory and nutritional markers, salivary
flow rate, and the DMFT (decayed, missing and filled teeth) index. Lifestyle and quality of life
were characterized by lifestyle choices and interventions, and oral and general HRQoL.
The systematic review supported the bidirectional relationship between end-stage renal disease
and poor oral health among hemodialysis patients. Poor oral health was found to be associated
with higher inflammatory markers (Cholewa et al., 2018; Wilczyńska-Borawska et al., 2012),
poorer nutritional markers (Cholewa et al., 2018; Palmer et al., 2016; Rodrigues et al., 2014),
higher number of negative oral symptoms (Lira e Silva et al., 2017; Nascimento et al., 2018;
Swapna et al., 2013; Teratani et al., 2013), increased measures of periodontal disease (Brito et
al., 2012; Gautam et al., 2014; Jain et al., 2014; Kim et al., 2017b; Limeres et al., 2016; Lira e
Silva et al., 2017; Nascimento et al., 2018; Pakpour et al., 2015; Schmalz et al., 2016; Tiwari et
al., 2013; Veisa et al., 2017; Zhao et al., 2014; Ziebolz et al., 2012), and higher mortality
(Andrade et al., 2017; de Souza et al., 2014) from cardiovascular and other causes.
Hemodialysis patients with diabetes reported more symptoms of poor oral health and a higher
number of decayed, missing, and filled teeth (Hajian-Tilaki et al., 2014; Hou et al., 2017;
Swapna et al., 2013). Hemodialysis patients are less likely to attend regular dental visits (Xie et
al., 2014), use dental floss, or complete regular tooth brushing (Andrade et al., 2017; de Souza et
al., 2014). Individuals with positive dental care practices frequently reported higher HRQoL
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(Afsar, 2013; Pakpour et al., 2015), and non-surgical periodontal intervention has been shown to
decrease inflammatory markers (Fang et al., 2015).
Previously identified relationships between hemodialysis treatment and poor oral health
were supported by the systematic review. There was sufficient evidence of the importance of
relationships and the deleterious effects of poor oral health on general health and HRQoL.
However, a noticeable lack of exploration of healthcare use among the hemodialysis population,
as well as few studies completed in the United States and Appalachian region, led the researcher
to pursue this dissertation study.
With the research questions and specific population in mind, a more focused review was
completed in February 2019. The integrative review search was performed using the following
search terms: oral, dental, dentist, periodontal, nutrition, general health, health-related quality
of life, healthcare use, and Appalachia. Seven databases were used in the search: PubMed,
Academic Search Complete, CINAHL with full text, HAPI, Health Source: Nursing/Academic
Edition, Psyc Articles, and PsycInfo. The initial search focused on peer-reviewed articles
including adults only and only those written in English. Searches were completed for five to ten
years, but the year range was expanded on an individual basis for each search, depending on the
number of returned articles. The searches were repeated in July 2019 and again in May 2022
after study delay due to the COVID-19 pandemic.
There were five primary points of focus for the integrative literature review. The first
focus was the prevalence of poor oral health among the general population. The second focus
was oral health and the impact of poor oral health on nutrition, general health, and HRQoL. The
third focus was on the relationship between 1) poor oral health, 2) poor oral health and
healthcare use, and 3) poor oral health and HRQoL among hemodialysis patients. The fourth
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focus was on oral health and healthcare use among Appalachian residents. The final focus of the
integrative literature review was the Andersen Behavioral Model, including application of the
model and how it has been used to study access to care, oral health, and patients receiving
hemodialysis treatment.
Prevalence
A literature search was completed to better understand the impact of poor oral health on
the general population. Globally, oral diseases affect 3.58 billion people, and severe periodontal
disease is the 11th most prevalent disease (Vos et al., 2017). More than one in four (27%) adults
in the United States have untreated tooth decay (Dye et al., 2015). Nearly half (46%) of all adults
aged 30 years or older show signs of periodontal disease and approximately nine percent of
adults have severe periodontal disease (Eke et al., 2015). Although poor oral health is very
common among the general population, many individuals are uninsured or underinsured for
dental care (Majerol et al., 2015). In addition, dental care is second only to prescription drugs
for highest out-of-pocket costs in the United States (Foster, 2010) and there are more than 5,000
dental health professional shortage areas nationwide (Minjarez, 2017), contributing to decreased
access to dental providers.
In summary, periodontal disease, periodontitis, and disorders of poor oral health are
widely prevalent in the United States. However, many individuals are without sufficient dental
insurance. Out-of-pocket cost for dental care can be prohibitive for members of lower
socioeconomic status, and dental care can be sparse in some less populated areas.
Oral Health
A literature search on oral health returned varied definitions. A recent definition, widely
accepted by the FDI World Dental Federation, proposes that oral health is “multifaceted and
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includes the ability to speak, smile, smell, taste, touch, chew, swallow, and convey a range of
emotions through facial expressions with confidence and without pain, discomfort, and disease
of the craniofacial complex” (Glick et al., 2016, p.916). It has been suggested that defining
proper oral health as only absence of oral disease can be inaccurate (Mariotti & Hefti, 2015).
Therefore, the authors suggest that periodontal health should be viewed through a modified
wellness model, defining periodontal health as painless functional dentition, stability of a dental
prosthetic, such as partial or denture, and wellbeing of the individual. The authors suggest that
periodontal health is a “balance between mind, mouth, and spirit” (Mariotti & Hefti, 2015, p.3).
These definitions support the measurement of perceived oral health as a valid tool independent of
objective measurement such as the DMFT (decayed, missing, or filled teeth) index, clinical
attachment lost, probing pocket depth, or gingival index. Self-reported oral health is a simple
and valid measure of oral health (Chen et al., 2016). It provides insight into how an individual
perceives their oral health and has been found to be significantly associated with clinical
measures and unmet dental needs (Jones et al., 2001).
The American Dental Association recommends dental providers educate patients on the
importance of following home oral care practices (2020). To maintain proper oral health, general
recommendations include brushing teeth with fluoride toothpaste at least twice daily, cleaning
between teeth daily (flossing), limiting the intake of sugar, and visiting a dentist on a regular
basis. Personalized recommendations exist for individuals with increased risk of gum disease and
dental caries. According to the American Dental Association, routinely following these oral
healthcare practices positively impacts oral health (2020). Adherence to routine oral health care
practices has been shown to reduce frequency of symptoms and other measurements of oral
health status.
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Oral diseases are among the most common noncommunicable diseases in the world (FDI,
2015). Disorders of the oral cavity affect over 50% of the world population (Vos et al., 2017).
Nationwide, about 18% of adults over the age of 65 have lost all natural teeth due to untreated
oral disease (NHANES, 2017). Smoking has been identified as an independent predictor of poor
oral health (Emanuel et al., 2018; Holde et al., 2018). Poor oral health is also associated with
higher risk of mortality (Kim et al., 2013).
Poor oral health significantly increases an individual’s risk of malnutrition (Chernoff,
2016). With conditions of poor oral health, it can be difficult to eat nutritious meals related to
the pain of eating or inability to chew some types of foods. With limited availability of
nutritious meals, proper oral health is more difficult to achieve. Meals lacking nutritious value
contribute to the development of dental caries (Hujoel & Lingstrom, 2017). Common nutrition
recommendations to reduce gum disease include increased intake of calcium, phosphorus
(Scardina & Messina, 2012), and potassium (Yamori et al., 2011).
Poor oral health contributes to poor general health, and leads to chronic inflammation
(Alpert, 2017), risk of cardiovascular disease (Tonetti & Dyke, 2013), and higher risk of
mortality (Kim et al., 2013). Smoking, poor oral hygiene, and metabolic syndrome increase the
likelihood of periodontitis (Kitagawa et al., 2017). The authors recommended education on
smoking cessation, routine tooth brushing, and obesity control as strategies for prevention of
periodontal disease. Among individuals with poor oral health, self-reported general health scores
were lower (Brennan & Teusner, 2015). Reports of poor oral health were higher among
individuals with more medical problems and chronic conditions (Nazir, 2017), especially
diabetes (Dande et al., 2018; Schmalz et al., 2016). There is a strong association between
chronic kidney disease and periodontitis (Deschamps-Lenhardt et al., 2019). Poor general health
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was correlated with higher oral health impact among adults greater than 75 years of age
(Keuskamp et al., 2018).
Poor oral health also negatively impacts HRQoL. HRQoL is defined as perceived
physical, mental, emotional, and social health over a period of time (CDC, 2018). Many studies
identify increased severity of periodontal disorders with negative impact on quality of life (Buset
et al., 2016; Masood et al., 2019) due to impact on self-confidence, ability to chew, talk, and
smile (Baiju et al., 2017) and due to common symptoms of dental caries, dental abscess or bad
breath (Mohamed et al., 2017). Self-perception of oral health is felt to be an important indicator
among older adults because it has a strong correlation with quality of life (Cunha et al., 2014;
Martins et al., 2016).
In summary, the literature revealed that oral health is a complex concept. To achieve
proper oral health, common oral healthcare practices of tooth brushing, dental flossing, fluoride
toothpaste, and regularly visiting a dentist are suggested. Measurement and assessment of oral
health is multifaceted. Approaches to evaluation include objective measurement of periodontal
disease severity, absence of oral disease, or perceived oral health. Perceived oral health is
assessed to better understand the impact on an individual’s life, including pain and discomfort of
the oral cavity. Generally, poor oral health increases risks of malnutrition, contributes to poor
general health, negatively impacts HRQoL, and disproportionately impacts older individuals.
Hemodialysis Patients
The strong relationship between poor oral health and hemodialysis treatment among adult
patients is supported in the literature. While poor oral health is prevalent in the general
population, it is even more burdensome among individuals with end-stage renal disease. Studies
show a high prevalence of periodontitis among patients receiving hemodialysis (Altamimi et al.,
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2018), who are perhaps some of the most vulnerable due to an already increased inflammatory
state, chronic illnesses, and poor nutrition (Miyata et al., 2019). Among hemodialysis patients,
the prevalence of moderate gingivitis was 55% (Dembowska et al., 2022b). Oral behaviors such
as spending two minutes or more on oral hygiene, usually through the use of dental floss,
mouthwash, and brushing teeth daily, and changing a toothbrush every three months were
associated with longer survival in patients on hemodialysis (Palmer et al., 2015).
Poor oral health is widely prevalent among individuals with end-stage renal disease
(Schmalz et al., 2020). Hemodialysis patients are also particularly vulnerable to malnutrition,
not only due to higher prevalence of poor oral health, but also routine restriction of nutrients
commonly recommended to improve oral health. These recommendations include calcium,
phosphorus (Scardina & Messina, 2012), and potassium intake (Yamori et al., 2011).
Hemodialysis patients are often calcium deficient and are instructed to purposefully restrict
phosphorus, potassium, and water intake due to the disease process of end-stage renal disease
(Kalantar-Zadeh et al., 2015).
Poor oral health and dental healthcare use among hemodialysis patients was searched.
Literature review reveals that poor oral health and healthcare use among hemodialysis patients is
most often measured by frequency of dental visits or length of time since the last dental visit.
While patients undergoing hemodialysis treatment are less likely to attend regular dental visits
(Yoshioka et al., 2016), it is known that visiting a dentist within the past six months was
associated with longer survival (de Souza et al., 2014; Palmer et al., 2015) and improved oral
HRQoL (Pakpour et al., 2015). However, in one study in China, 19.5% of hemodialysis patients
reported they could not obtain proper dental service due to rejection of the dentist (Xie et al.,
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2014). This was perceived to be due to dentists’ reservations to care for a patient with increased
risk during dental procedures.
The relationship between poor oral health and HRQoL are often measured as an outcome
variable in studies assessing poor oral health among hemodialysis patients. Generally,
hemodialysis patients have lower HRQoL scores than individuals not on hemodialysis
(Camacho-Alonso et al., 2018; Dembowska et al., 2022a; Pakpour et al., 2015). Periodontitis
was significantly associated with poorer oral health-related quality of life among individuals
receiving hemodialysis (Oliveira et al., 2020). Hemodialysis patients that participate in positive
oral health behaviors such as tooth brushing report higher HRQoL than those who do not (Afsar,
2013). However, some studies found that the relationship with oral health-related quality of life
as not statistically significant between the two groups, except for hemodialysis patients with
diabetes (Schmalz et al., 2016).
In summary, poor oral health, poor oral health and healthcare use, and poor oral health
and HRQoL among hemodialysis patients were reviewed. Poor oral health is common among
hemodialysis patients with many possible contributors. Hemodialysis patients are at higher risk
of malnutrition and visit the dentist less often than the general population. Generally, HRQoL is
low among hemodialysis patients related to poor oral health, but positive oral health behaviors
such as regular tooth brushing have been shown to improve HRQoL scores.
Appalachia
Appalachia is a cultural and geographic region in the eastern United States. The
Appalachian region includes 13 states, 420 counties, and approximately 25 million people
(Appalachian Regional Commission, 2017b). The Appalachian region consists of much
geographic diversity including mountains, rivers, and hollows. Two-thirds of Appalachian
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counties are considered rural and in mostly low-density population areas. Appalachian residents
commonly have lower socioeconomic status as compared to the rest of the United States. Areas
of lower socioeconomic status are known to have higher levels of health disparities (Tumin et al.,
2018). Areas of lower socioeconomic status have disproportionately higher prevalence of poor
oral health and the greatest burden of oral disease (Mejia et al., 2018). Oral health measures
among individuals that reside in Appalachia are often worse than the general population. Due to
untreated oral disease, approximately 36% of West Virginia adults are edentulous (WVDHHR,
2021) a level two times higher than the general population (NHANES, 2017). Although there
are policy efforts in Appalachia to improve oral health status (Krause et al., 2016), the problem
persists.
Appalachian residency has long been associated with decreased utilization of healthcare
services, even when available (Huttlinger et al., 2004). However, more recent studies challenge
this claim. One study identified that Appalachian residents do not perceive decreased access to
care in their communities (Wilson et al., 2012). Another study identified that residing in an
Appalachian county did not decrease healthcare utilization (McGarvey et al., 2011). However, a
high number of comorbidities, lower education level, and lack of insurance, characteristics
commonly found among Appalachians, were found to contribute to decreased healthcare
utilization.
To date, only one study had been completed in West Virginia evaluating oral health
among hemodialysis patients. Dr. Derrick Latos completed an observational study in northern
West Virginia with a small sample size. Dr. Latos’ currently unpublished data revealed that only
26% of respondents had seen a dentist within the past year, with 45% of respondents not seeing a
dentist in greater than five years (Latos, 2016). This data also revealed that healthcare providers
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in the hemodialysis setting in West Virginia were not routinely assessing oral health of their
patients.
Andersen Behavioral Model
The Andersen Behavioral Model was the theoretical framework for the study (Andersen
et al., 2013) (Figure 1). Recognizing health disparities among vulnerable populations, R.M.
Andersen initially explored the concept of healthcare access in an attempt to impact legislative
policy and improve patient outcomes (Andersen & Newman, 1973). The Andersen Behavioral
Model has been used to identify multiple dimensions of access and utilization of different types
of medical care across multiple chronic illness conditions (Andersen, 1995; Andersen &
Newman, 1973; Andersen et al., 2013). According to the Andersen Behavioral Model, health
service utilization includes tendency to use healthcare services, resources that facilitate
healthcare access, and possible individual needs of healthcare use. The model is characterized
by individual and social determinants that impact an individual’s ability or choice to seek
healthcare. Thus, the Andersen Behavioral Model (2013) was the best fit to guide this
dissertation study.
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Figure 1. Figure of the relationships between variables of the Andersen Behavioral Model. Reprinted from
‘Improving access to care.’ by R. Andersen, P. Davidson, & S. Baumeister, 2013, Changing the US health care
system: key issues in health services policy and management.

Contextual characteristics are circumstances that influence health care access, measured
at the community level (Andersen et al., 2013). In the literature, contextual characteristics are
often referred to as environmental characteristics. This is consistent with terminology used in
earlier versions of the Andersen Behavioral Model which classified these characteristics as
“external environment factors”. Contextual characteristics measure the healthcare system that is
available for the patients if they are able and choose to access it.
Individual characteristics are comprised of personalized factors that influence each
person’s ability or choice to access healthcare. It is important to state that ability and choice are
unique concepts. Healthcare utilization involves more than healthcare structure, finances, or
proximity to a provider alone. Each situation is unique. In most identified studies, contextual
and individual characteristics are measured as demographic data such as age, sex, race, and
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marital status. These variables can be found in most research studies to describe the sample.
However, the impact these characteristics can have on outcomes is well-known. Generally, the
characteristics imply the uniqueness of the patient’s circumstances and resources. The National
Institute for Health and Clinical Excellence (2011) states: “…there is an important need for
health services to recognise that individuals are living with their condition(s), experiencing it in a
unique way, and that family and broader life need to be taken into account” (p. 48).
According to the Andersen Behavioral Model, both contextual and individual
characteristics include predisposing, enabling, and need factors. Predisposing characteristics
include demographic data, personal and societal structure, and health beliefs. Personal and
community resources, and ability to access those resources, are considered enabling factors.
Examples include income level and insurance status. Individuals with lower income, or no or
insufficient insurance coverage, utilize healthcare less often (NADP, n.d.). Need factors consist
of an individual’s functional capacity, symptoms, and need for care, perceived subjectively by
the individual or objectively by a healthcare provider. An individual is unlikely to seek
healthcare if they do not perceive a need to do so. Health behaviors are practices completed by
each person that are likely to influence health status. Examples include smoking status, alcohol
intake, and level of exercise. Health outcomes include evaluated or perceived health state,
satisfaction with healthcare received, and quality of life.
The Andersen Behavioral Model (2013) was well-suited to guide the research study. The
Andersen Behavioral Model uniquely outlines the variables expected to impact an individual’s
choice or ability to seek healthcare. For the purposes of this study, oral health status, dental
healthcare utilization, and HRQoL are key health dependent variables. The first version of the
Andersen Behavioral Model explicitly included dental providers in consideration of healthcare
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use. HRQoL was included in the most recent revision. The contextual characteristics, individual
characteristics, health behaviors, and health outcomes detailed in the model were used to guide
careful selection of the variables for the research study.
The Andersen Behavioral Model was developed to study access to care and has been used
broadly across chronic illnesses and populations. The model has been used to assess oral health
conditions (Baker, 2009; Souza, et al., 2017; Valente & Vettore, 2018) and use of dental
healthcare services (Brzoska et al., 2017; Holde et al., 2018). The Andersen Behavioral Model
has also been utilized in the hemodialysis population (Stroupe et al., 2011; Sugisawa et al.,
2018). A review of the literature was completed to describe how the Andersen Behavioral
Model has been used to study healthcare use, oral health, and HRQoL. The majority of literature
available using the Andersen Behavioral Model is related to use of healthcare (Brzoska et al.,
2017; Fortin et al., 2018; Graham et al., 2017; Heider et al., 2014; Holde et al., 2018; Wilson et
al., 2012). However, some studies use the concepts in the model to better understand the
relationship between the chosen variables (Baker, 2009; Hirshfield et al., 2018; Souza et al.,
2017; Valente & Vettore, 2018).
Oral health and dental healthcare utilization have been evaluated by the Andersen
Behavioral Model since the 1990s. The original author of the model evaluated ethnicity, aging,
and oral health outcomes (Andersen, 1995). Andersen’s model has been applied to oral health,
specifically measuring contextual factors and relationship to oral health outcomes (Baker, 2009).
Brzoska et al. (2017) evaluated enabling and predisposing factors for the utilization of preventive
dental health care in migrants and non-migrants in Germany. Holde et al. (2018) measured
periodontitis and quality of life.
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The literature search revealed two studies that utilized the Andersen Behavioral Model to
evaluate healthcare utilization in the hemodialysis population. One study was a retrospective
analysis using Veterans Affairs databases. Researchers investigated the association between
utilizing pre-dialysis nephrology care with post-dialysis healthcare costs and utilization (Stroupe
et al., 2011). Researchers in Japan more recently investigated unmet needs of home and
community-based services and factors related to unmet needs among disabled patients on
hemodialysis (Sugisawa et al., 2018). The model has been applied to the unique circumstances
of residents of Appalachia (Wilson et al., 2012). The model has been previously applied to oral
outcomes and hemodialysis patients, but was newly tested in hemodialysis patients in rural
Appalachia for this study.
Summary
The comprehensive and integrative review identified the gaps in the literature. The
literature supports that oral health is defined in multiple ways and assessed by both subjective
and objective measurements. Subjective measurement can be a strong tool measured
independently of objective measurement, taking impact on HRQoL and functional status into
consideration. Poor oral health is prevalent among the general population of the United States,
has a negative impact on general health and HRQoL, and increases the risk of chronic
inflammation, cardiovascular events, and mortality.
Among hemodialysis patients, poor oral health is common. Hemodialysis patients report
lower levels of HRQoL related to their oral health status, and visit the dentist less frequently than
recommended. Hemodialysis patients are uniquely vulnerable to poor oral health due to
increased inflammatory state, shared risk factors, poor nutrition, and poor oral healthcare habits.
Appalachian residents commonly have poor oral health. Residing in Appalachia does not
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independently increase risk, but several factors common among Appalachian residents, such as
low socioeconomic status and paucity of dental providers, are associated with less frequent
dental healthcare utilization. The Andersen Behavioral Model has been used across multiple
chronic illnesses and populations. It has been applied to oral health, hemodialysis patients, and
Appalachian residents.
West Virginia is located within the larger Appalachian region, which contains a vast
number of disadvantaged rural communities. West Virginia residents experience extreme health
and poverty inequities and limited access to healthcare and dental providers (Appalachian
Regional Commission, 2017a). West Virginia has an elevated incidence of ESRD (USRDS,
2020), leading to poor health outcomes, higher financial cost, and loss of productivity (American
Kidney Fund, 2021). Notably, there is no evidence established regarding oral health among
hemodialysis patients in West Virginia. To date, only one unpublished and observational
research study has taken place in West Virginia. This supports that a gap in literature exists in
understanding oral health among West Virginia hemodialysis patients, perhaps some of the most
vulnerable patients to poor oral health.
Exploring predictors of oral health status, dental healthcare utilization, and HRQoL was
warranted. Results of the study contribute to nursing knowledge by improving understanding of
oral health and other health outcomes among hemodialysis patients in West Virginia and other
rural states. Understanding how unique circumstances impact an individual’s ability or choice to
access dental healthcare allows development of intervention for modifiable risk factors. As there
is research supporting the negative impacts of poor oral health on patient outcomes among the
hemodialysis population, evaluation of the current state of oral health and HRQoL among rural
West Virginians is important. After literature review, gaps in the current literature were
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identified, the necessity of the research study was outlined. The method is outlined in Chapter
three.
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Chapter 3: Method
The study was quantitative, using a descriptive and correlational design. Data were
cross-sectional and prospectively collected using a questionnaire. This design was appropriate to
describe the study population in regard to oral health and explore the relationship between the
variables. The design is congruent with the Andersen Behavioral Model and appropriate to
answer the research questions. The core concepts outlined in the Andersen Behavioral Model
guided selection of study variables including contextual and individual characteristics, health
behaviors, oral health status, health-related quality of life (HRQoL), and dental healthcare
utilization. This chapter presented human subjects protection, research methods, including
design, study variables and instruments, data collection, data analysis, and data management
procedures.
Human Subjects Protection
Careful consideration was taken in designing all study procedures to ensure protection of
human subjects. Institutional Review Board (IRB) application for research involving human
subjects was submitted and approved prior to beginning study enrollment. The Fresenius
Clinical Research Project Approval Application was completed and approved. Participant
enrollment and data collection began upon approval from IRB, ANNA, Fresenius Kidney Care,
and all members of the dissertation committee. Copies of the IRB approval letter (Appendix B)
and Fresenius approval letter (Appendix C) are attached.
All members of the research team and study personnel completed certification training
for protection of human participants (CITI) and adhered to the WVU IRB policies and the Health
Insurance Portability and Accountability Act (HIPAA). IRB- approved study personnel
completing recruitment and data collection were advanced practice providers employed by the
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West Virginia University (WVU) Medicine Section of Nephrology. The investigator developed
a recruitment and data collection manual (Appendix D). This manual was thoroughly reviewed
with all study personnel prior to beginning the study. In addition, study personnel underwent
formal in-person training when possible. Due to the COVID-19 global pandemic and rural
location of clinics, training for some study personnel was completed via Zoom. Formal training
included discussion of efforts to reduce bias and the importance that data collection be consistent
across all included sites. Study personnel were informed that all problems or questions arising
during recruitment or data collection should be communicated to the investigator as soon as
possible. The investigator remained available to clarify questions during training, enrollment,
and data collection.
Voluntary Participation/Informed Consent
An informed consent document approved by the IRB was obtained from each study
participant. Study personnel discussed the purpose, risks, and benefits of the study. Patients
were informed that participation or lack of participation would have no impact on current or
future care at WVU Medicine or Fresenius in any way. Individuals who chose to participate
signed an informed consent document and were provided with a signed and dated copy. Per
Fresenius policy, a signed and dated copy was also placed in their Fresenius hemodialysis chart.
Participants were informed that they were free to withdraw participation in the study at any time
and were provided information on how to do so. This information was included in writing on the
informed consent form (Appendix E).
Privacy and Confidentiality
Participants’ privacy and confidentiality were preserved. Fresenius requires all patients
to sign a notice of privacy rights on admission. Fresenius also posts notices of privacy practices
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at all outpatient dialysis centers. Most questionnaires were completed in a hemodialysis center
as patients were receiving hemodialysis treatment. To increase privacy, patients had the option
of completing the questionnaire in a private examination room prior to beginning or after
completion of their hemodialysis session. They also had the option to take the paper
questionnaire and complete it in the privacy of their own home. The patient was provided with
an addressed, stamped envelope for easy return. Confidentiality and anonymity were maintained
by de-identifying data and assigning participants a study ID number. Only the individual study
personnel for each clinic and the investigator had access to the study ID number key. Consent
forms and data were decoupled. Electronic records were stored in a firewall-protected database.
VDI/terminal server was used for student data collection and faculty used Health Sciences
Center Information Technology Services Data Loss Prevention software for accessing and
analyzing project data. Identifiable data were accessible only by the investigator on a hospitalissued encrypted and password-protected laptop.
Risks/Benefits
The completed research study was considered minimal risk to study participants. The
study did not place participants at risk of criminal or civil liability, and was not damaging to the
subjects' financial standing, employability, insurability, reputation or stigmatizing if
identification of the subjects and/or their responses were revealed. Patients could have
experienced negative emotional reactions to questions posed. A plan was developed to
appropriately respond if this were to occur. In the event of negative emotional reaction, a
consultation would have occurred with the Fresenius social worker. If the study personnel
collecting data and the Fresenius social worker determined it to be necessary, the participant's
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primary nephrologist would be notified. However, no such events were reported throughout the
study.
There was no direct benefit to an individual participating in this study. However,
participants were informed that there were potential benefits for future hemodialysis patients.
Ethical Principles
The study adhered to the fundamental principles of research ethics on human subjects.
Specifically, respect for persons, beneficence, and justice will be outlined in this section. To
ensure respect for persons, all participants signed informed consent. Beneficence was upheld as
no physical or emotional harm was identified as a result of response to study questions. Justice
for study participants was a requirement of the study. Recruitment of participants did not
discriminate on basis of ethnicity, age, sex, sexual orientation, religious or spiritual beliefs,
disability, or socioeconomic status.
Research Method
Setting
Fresenius Kidney Care is a nationwide outpatient dialysis provider. The WVU Medicine
Section of Nephrology serves as medical director for multiple Fresenius hemodialysis clinics in
North Central West Virginia. Participants were recruited from six Fresenius outpatient
hemodialysis units.
Sampling Method
A list of eligible patients was generated for each dialysis unit based on inclusion and
exclusion criteria. The list was reviewed by study personnel assigned to each unit. After the final
list was complete, each individual was assigned a study ID number.
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Inclusion Criteria. Individuals over the age of 18 with a diagnosis of end-stage renal
disease, who were able to understand English, and receiving hemodialysis treatment in a
Fresenius outpatient dialysis center under the coverage of the WVU Medicine Section of
Nephrology were eligible for participation.
Exclusion Criteria. Individuals were excluded if they were receiving hemodialysis for
an acute kidney injury, those receiving hemodialysis temporarily while recovering from a
peritoneal dialysis complication, individuals with less than three months on hemodialysis, and
individuals with dementia or cognitive deficit that would alter their ability to answer study
questions.
Individuals receiving hemodialysis for an acute kidney injury and those with dementia or
cognitive deficiency were, in most cases, identified by electronic medical record and attending
nephrologist review prior to creating the list of eligible patients. For a small number of
participants, the study personnel review identified individuals that were deemed unable to
answer study questions due to confusion or personal circumstances leading to high levels of
stress or depression. In these cases, the individuals were removed from the list of eligible
patients and were not approached for participation in the study.
Sample
A total of 125 patients were initially enrolled in this study. This sample size was
determined to reach the power of .80, p<.05 and run regression analysis. The study includes 14
key variables. With a goal of at least eight participants per variable (Van Voorhis & Morgan,
2007), a minimum of 112 participants were required. However, there was oversampling by 1015% with a goal of 125.
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A total of 195 individuals met inclusion and exclusion criteria for the study. Of eligible
patients, 32 declined participation. Before being approached for possible enrollment in the
study, four individuals died, one enrolled in hospice care and stopped hemodialysis, two changed
to a different dialysis modality (home hemodialysis or peritoneal dialysis), and four moved to a
different dialysis unit that was not included in the study. A total of 125 individuals were initially
consented for the study. However, three individuals were consented for participation, but later
elected not to complete the survey. Three additional individuals were approached and enrolled.
A total of 125 completed questionnaires were reviewed from 6 sites (Site A, n= 15; Site B, n=
22; Site C, n= 11; Site D, n= 43; Site E, n= 22; Site F, n= 12.). After electronic medical review,
three individuals were removed from the study sample because they had previously refused to
complete the Kidney Disease and Quality of Life (KDQoL) questionnaire, and two individuals
were removed because there was missing data in their electronic medical record for dependent
variables. The study sample included 120 individuals.
Enrollment
IRB-approved study personnel visited the included clinics routinely as part of their work
assignment. All study personnel were Fresenius-credentialed advanced practice providers and
had treatment relationships with Fresenius patients. Study personnel approached eligible patients
at each of the 6 units for their interest in participating in the study. Of those approached,
individuals interested in participating in the study signed a paper informed consent.
Funding
The completed dissertation study was partially funded by the American Nephrology
Nurses Association (ANNA) Evidence-Based Practice grant. This funding was used to cover the
cost of travel to all data collection sites, an electronic tablet to assist with data entry, statistical
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software, printing supplies, office supplies, a stipend for four study personnel, and payment of a
small honorarium ($10 gift card) for each participant’s time in the study.
Study Variables and Instruments
The research study assessed patient-reported measures including contextual and
individual characteristics, health behaviors, and health outcomes. There are 14 key variables in
the research study. Key independent variables include sex, marital status, number of days on
hemodialysis (dialysis vintage), number of comorbid conditions, dentist density (ratio of dentists
to population by county of residence), smoking, and oral health behaviors. Key dependent
variables include oral health status, HRQoL via the five subscales of the KDQoL-36, and dental
healthcare utilization. The variables are arranged below according to the components of the
Andersen Behavioral Model.
Contextual Characteristics
Conceptually, contextual characteristics are factors at the community level that influence
an individual’s ability to access healthcare.
Operational definition. Operational measurement of contextual characteristics was
obtained by identifying county of residence from the electronic medical record. County of
residence was used to accurately identify the number of available dental providers per 100,000
population by county. This information was obtained from the County Health Rankings dataset
of dental providers with last measurement of number of dental providers in 2020 (CHRR, 2021).
Dentist rate is an ‘environmental’ contextual need factor in the Andersen Behavioral Model
(Figure 1).
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Individual characteristics
Conceptually, individual characteristics are defined as factors at the personal level that
influence an individual’s ability to access healthcare.
Operational definition. Operational measurement of individual characteristics were
measured by the demographic data of sex, marital status (married/not married), number of
comorbid conditions (asthma, hypertension, arthritis, COPD, depression, diabetes, heart disease),
and number of days on outpatient hemodialysis. For number of days on hemodialysis, days were
converted to months and trichotomized to “3-24 months”, “24-48 months”, and “greater than 48
months”. Sex, marital status, number of days on dialysis were obtained by electronic medical
record review. Number of comorbid conditions was obtained from the demographic data
questionnaire. In the Andersen Behavioral Model, sex is a ‘demographic’ individual
predisposing factor, marital status is a ‘social’ individual predisposing factor, and number of
days on hemodialysis and number of comorbid conditions are ‘evaluated’ individual need factors
(Figure 1).
Health Behaviors
Health behaviors are conceptually defined as habits completed by an individual that
influence health status. Health behaviors can have a positive or negative impact on health status.
Oral health behaviors are habits specifically aimed at the care of the oral cavity. Healthcare
utilization is conceptually defined as use of a type of healthcare. For this study, healthcare
utilization was assessed as dental healthcare utilization, or visitation of a dental care provider.
Operational definition. Health behaviors include smoking, oral health behaviors, and
dental healthcare utilization. Smoking was operationalized using answers to the question:
● “Do you smoke cigarettes?” (yes, no)
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Oral health behaviors were operationalized by asking participants about tooth brushing and/or
dental floss use. Questions include:
● “How many times do you brush your teeth in one day?” and
● “Aside from brushing your teeth with a toothbrush, in the last seven days, how
many days did you use dental floss or any other device to clean between your
teeth?”
‘Tooth brushing’ was defined as brushing teeth one or more times per day and ‘flossing’
was defined as four or more times per week. Individuals could also mark that they did
not brush teeth or floss because of edentulism. Oral health behaviors were summarized
into the following categories: 1) Tooth brushing and flossing, 2) Minimal oral health
behaviors (toothbrush only, floss only, or no oral health behaviors), and 3) no
teeth/dentures. The variable was recoded in this manner to avoid the issue of small cell
numbers which should be avoided for complex analysis.
Dental healthcare utilization was operationally defined by answering the following
question:
● “About how long has it been since you last visited a dentist? Include all types of
dentists, such as orthodontists, oral surgeons, and all other dental specialists, as
well as dental hygienists.”
Response options were “in the last year”, “within 1-2 years”, “within 3-5 years”, “greater than 5
years”, and “I have never been to the dentist” but were the dichotomized for analysis as 1) 2
years or less, 2) 3 or more years. Dental healthcare utilization was listed as a ‘use of personal
health services’ health behavior in the Andersen Behavioral Model (Figure 1).
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The oral health behaviors and dental healthcare utilization questions were chosen
from the National Health and Nutrition Examination Survey (NHANES) Oral Health
Questionnaire (OHQ). The OHQ is a 20-item questionnaire which provides personal
interview data on a variety of oral health topics such as most recent dental visit or lack of
dental care, dental health perception, use of dental floss, and tooth brushing. There has
been no specific psychometric testing for the OHQ. However, NHANES is a valid and
reliable national survey (CDC, 2017). Smoking and oral health behaviors are considered
‘personal health practice’ health behaviors in the Andersen Behavioral Model (Figure 1).
Oral Health Status
According to the Andersen Behavioral Model, health outcomes were conceptually
defined as changes in health that result from societal and individual determinants. Health
outcomes should not be confused with the dependent variables used for the study. Oral health
status was conceptually defined as an individual’s perception of their own oral health status.
HRQoL included physical and psychological health, social relationships, and environmental
influences perceived by an individual to be important to his or her wellbeing.
Operational definitions. Oral health status was operationally defined by answering the
following question:
● “Overall, how would you rate the health of your teeth and gums?”
Response options were “excellent”, “very good”, “good”, “fair”, “and “poor” but were
then dichotomized for analysis as 1) ‘excellent, very good, good’ and 2) ‘fair/poor’. The oral
health status question was chosen from the National Health and Nutrition Examination Survey
(NHANES) Oral Health Questionnaire (OHQ). Oral health status is a ‘perceived health’
outcome according to the Andersen Behavioral Model (Figure 1).
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Health Outcomes
HRQoL was operationally defined by scores from the 36-item Kidney Disease Quality of
Life Survey (KDQOL-36) (Appendix G). This instrument includes the SF-12, with physical
component summary (PCS) and mental component summary (MCS) subscales, and three kidney
disease-specific scales: Burden of Kidney Disease, Symptoms and Problems of Kidney Disease,
and Effects of Kidney Disease. Each of the KDQOL-36’s kidney disease−targeted scales had
acceptable internal consistency reliability (α = 0.83-0.85) and facility-level reliability (r = 0.750.83). A confirmatory factor analysis model and construct validity were also reported (Peipert,
Bentler, Klicko, & Hays, 2018). Responses of the survey were used to calculate a total score for
each subscale based on the formulas designed by the developer (Rand, n.d.). Scores are reported
separately for each of the five KDQOL-36 subscales with a number from 0-100. Based on the
formula, it was interpreted that the higher the score, the better the quality of life. For the kidney
specific sub-scales, the higher the score, the lower perceived symptoms, burden, and effects of
kidney disease (Cohen et al., 2019).
The KDQoL-36 score for each patient was available in the electronic medical record of
Fresenius. The KDQoL- 36 was completed by social workers in the first 90 days of outpatient
hemodialysis treatment in a Fresenius facility. After the initial assessment, the KDQoL was
completed annually for each patient. For the purposes of this study, the most recently completed
KDQoL scores were included. In the Andersen Behavioral Model, HRQoL is a ‘quality of life’
outcome (Figure 1).
Data were collected on the following independent variables that were believed to possibly
have a confounding effect on the key variables in the study: race, education, income, health
insurance status, BMI, alcohol, exercise, reports of painful aching in mouth, reports of feeling
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self-conscious about mouth, and number of teeth removed. Race was dichotomized as ‘White’
and ‘African American’. No other races were included in the sample. Response options for
education were “elementary/middle school”, “high school”, “some college”, and “graduated
college” but were dichotomized to 1) ‘some college’ and 2) ‘no college’. Response options for
income were “$0-4,999”, “$5,000-24,999”, “50,000-74,999”, “75,000-99,999”, and “100,000
and over”, but were dichotomized to 1) ‘$0-24,999’ and 2) ‘More than $24,999’. Health
insurance was dichotomized as 1) ‘Private’ and 2) ‘Public’. BMI was measured by self-reported
height and weight identified by EMR review. Height and weight were used to calculate body
mass index and were classified as 1) ‘not obese’ and 2) ‘obese’ for analysis. Response options
for alcohol use were “none”, “less than weekly”, “1-2 times weekly”, “3-5 times weekly”, and
“every day” but were dichotomized as 1) ‘some alcohol’ and 2) ‘no alcohol’ for analysis.
Response options for weekly exercise were “none”, “0-2 times”, “3-5 time”, “More than 5 times”
but were dichotomized to 1) ‘less than 3 days/week’ and 2) ‘3 or more days/week’ for analysis.
Response options for painful aching and self-conscious about the teeth/mouth were “very often”,
“fairly often”, “occasionally”, “hardly ever”, and “never” but were both dichotomized to 1)
‘sometimes’ and 2) ‘never’. Response options for number of teeth removed were “1-5”, “6 or
more but not all”, “I have 1-4 teeth remaining”, “All of my teeth have been removed”, and
“None of my teeth have been removed. Responses were dichotomized to 1) ‘0-6 removed’ and
2) ‘6 or more’ for analysis.
Unadjusted and adjusted relationships between these were reported for these variables in
addition to key variables. Education, income, BMI, and health insurance status are individual
characteristics. Alcohol intake and weekly exercise are health behaviors. Number of teeth
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removed, perception of mouth pain, and feeling of self-consciousness are health outcomes
according to the Andersen Behavioral Model.
Data Collection
Data were collected using a researcher-developed demographic data questionnaire and
oral health questionnaire as outlined above (Appendix G). Data were collected by trained study
personnel. Patients were encouraged to self-administer the questionnaire when possible to
reduce risk of response bias. If the patient requested, the study personnel assisted the participant
with completion of the questionnaire one-on-one. The data were collected on a paper
questionnaire. Data were transferred to Qualtrics, a secure data collection system and exported
into Excel for data cleaning. Upon the completion of the questionnaire, the participant’s
electronic medical record was reviewed to obtain additional demographic data and KDQoL-36
scores. Data were evaluated for outliers, missing values, and errors, and missing values were
corrected within one week of data entry. The two datasets, questionnaire and EMR review, were
merged into a single SAS file for analysis. All stored data were de-identified and were referenced
by a study ID number only. Identifiable data were only accessed on a hospital-issued encrypted
laptop. All identifiable data were deleted upon the completion of the validation of the merged
dataset.
Data Analysis
All analyses were completed using the survey procedures in Statistical Analysis Software
(SAS) version 9.4, Cary, NC, USA.
Research Question (1): What are the contextual and individual characteristics, health
behaviors, oral health status, and health-related quality of life for persons in Appalachia
receiving hemodialysis?
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The sample was described based on contextual characteristics and individual
characteristics. Central tendencies, including means and standard deviations were calculated for
continuous variables. Frequency tables were completed for categorical variables.
Research Question (2): What are the unadjusted and adjusted associations of contextual
characteristics, individual characteristics, and health behaviors to oral health status?
The chi-square test was used to measure the relationships between unadjusted variables
and the dependent variable of oral health status. Chi-square is a statistical test used to assess
differences in proportions (Polit & Beck, 2008). The chi-square test assumes 1) the two included
variables are measured as ordinal or nominal, and 2) the two variables consist of two or more
categorical, independent groups (Laerd Statistics (a), n.d.). Means and standard deviations were
reported for continuous variables by oral health status. Multivariable logistic regression was
completed to evaluate adjusted relationships between included variables and oral health status.
A logistic regression is a multivariable regression procedure that analyzes relationships between
one or more independent variables and categorical dependent variables (Polit & Beck, 2008).
The logistic regression method assumes that 1) the outcome is a binary or dichotomous variable,
2) there is a linear relationship between the logit of the outcome and each predictor variables, 3)
there are no extreme values or outliers in the continuous predictors, and 4) there are no high
intercorrelations among the predictors (Stoltzfus, 2011).
Research Question (3): What are the unadjusted and adjusted associations of contextual
characteristics, individual characteristics, and health behaviors to health-related quality of life?
Means and standard deviations were reported for the variables by HRQoL measures. A ttest was used to measure the relationships between unadjusted variables and the dependent
variable of health-related quality of life. A t-test is a parametric statistical test for analyzing the
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difference between two means (Polit & Beck, 2008). A t-test assumes 1) one independent,
categorical variable that has two levels/groups, and 2) one continuous dependent variable (Laerd
Statistics (b), n.d.). Separate multivariable ordinary least squares regression was used to
examine the adjusted associations of contextual characteristics, individual characteristics, and
health-related quality of life, measured by the composite scores of the SF-12 and three kidney
specific subscales of the KDQoL. An ordinary least squares regression is an analysis that uses
the least-squares criterion for estimating parameters in the regression equation (Polit & Beck,
2008). The ordinary least squares regression assumes 1) the linear regression model is linear in
parameters, 2) there is a random sampling of observations, 3) the conditional mean should be
zero, 4) there is no multi-collinearity, 5) there is homoscedasticity and no autocorrelation, and 6)
error terms should be normally distributed (Albert, 2016).
Research Question (4): What are the unadjusted and adjusted associations of contextual
characteristics, individual characteristics, and health behaviors to dental healthcare utilization?
The chi-square test was used to measure the relationships between unadjusted variables
and the dependent variable of dental healthcare utilization. A multivariable logistic regression
was used to examine the adjusted associations between contextual characteristics, individual
characteristics, and health behaviors and dental healthcare utilization.
Summary
The study was designed to better understand the characteristics of West Virginia
hemodialysis patients and the relationships between oral health, health-related quality of life, and
dental healthcare utilization among West Virginia hemodialysis patients. The methods to conduct
the study, including enrollment, data collection and analyses were summarized. The study results
are presented in Chapter four.
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Chapter 4: Results
In this chapter, variables are organized according to the Andersen Behavioral Model
including individual and contextual characteristics, health behavior variables, and health
outcome variables. Significant alpha level was set at p <0.05. However, marginal associations
0.05 < p < 0.12 were included for discussion.
Research Question 1
What are the contextual and individual characteristics, health behaviors, oral health
status, and reported health-related quality of life for persons in West Virginia receiving
hemodialysis?
Characteristics for Persons in West Virginia Receiving Hemodialysis
Comprehensive data on the subjects’ demographic data and other characteristics are
summarized in Table 1. Frequency tables are presented for categorical variables and means and
standard deviations for continuous variables. Regarding individual characteristics, the study
sample was almost evenly male and female (51.7% vs. 48.3%), mostly white (92.5%), and
unmarried (65%). The mean age of study participants was 66.17 years (SD = 12.35) and had a
mean of 2.93 (SD = 1.32) chronic conditions, with 39.2% reporting a diagnosis of depression and
50.8% with obesity. The majority of study participants had no college (51.7%), made less than
$24,999 annually (55%), and had public insurance (83.3%). Among included participants,
41.7% had been on hemodialysis for less than 24 months, 26.7% for 24-28 months, and 31.7%
for greater than 48 months. For contextual characteristics, the average number of dentists
(dentist rate) was 58.5 per 100,000 population. The number of dentists in counties included in
the study varied widely from 3-136 dentists. The county with the highest dentist ratio has 3,710
residents per each dentist. Regarding health behavior variables, only 8.3% reported being
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current smokers, 25.8% reported drinking some alcohol each week, and 72.5% reported less than
two days of physical activity per week. Only 22.5% adhered to the recommended regimen of
regular tooth brushing and flossing. Of study participants, 51.7% had not been to the dentist in
the past 3 years and 26.7% reported needing dental care but could not access it. Regarding
health outcome variables according to the Andersen Behavioral Model, 52.5% reported
excellent/very good/good oral health status. Physical health status (PCS) was the lowest average
KDQoL score among participants (34.4, SD = 10.57) and Effects of Kidney Disease was the
highest average KDQoL score (84.13, SD = 14.39).
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Table 1

Description of Selected Characteristics
Adults (>18 years) with ESRD on Hemodialysis in West Virginia
October 2021 - January 2022
N
%
ALL
120
100.0
Sex
Male
62
51.7
Female
58
48.3
Marital Status
Married
42
35.0
Not Married
78
65.0
Race
White
111
92.5
Black/AA
9
7.5
Education Level
Some College
58
48.3
No College
62
51.7
Income Level
0-24999
66
55.0
More than 24999
39
32.5
Health Insurance Status
Private
20
16.7
Public
100
83.3
Dialysis vintage
3-24 months
50
41.7
24-48 months
32
26.7
>48 months
38
31.7
Depression
Yes
47
39.2
No
73
60.8
BMI
Not Obese
59
49.2
Obese
61
50.8
Smoking Status
Yes
10
8.3
No
110
91.7
Former Smoker
Yes
47
39.2
No
60
50.0

44

Table 1

Description of Selected Characteristics
Adults (>18 years) with ESRD on Hemodialysis in West Virginia
October 2021 - January 2022
N
%
ALL
120
100.0
Alcohol Use
None
89
74.2
Some alcohol/week
31
25.8
Physical Activity
< 2 days/week
87
72.5
3 or more/week
33
27.5
Oral Health Behaviors
Toothbrush and Floss
27
22.5
No OHB/TB or Floss only
66
55.0
No teeth/dentures
24
20.0
Painful Aching in Mouth
Sometimes
66
55.0
Never
53
44.2
How Often Self Conscious Mouth
Sometimes
50
41.7
Never
69
57.5
Dental Healthcare Utilization
2 years or less
58
48.3
3 or more years
62
51.7
Need Dental Care but Could Not Access
Yes
32
26.7
No
88
73.3
Oral Health Status
Ex/VG/Good
63
52.5
Fair/Poor
57
47.5
# teeth removed
0-5
57
47.5
6 or more
63
52.5
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Table 1
Description of Selected Characteristics
Adults (>18 years) with ESRD on Hemodialysis in West Virginia
October 2021 - January 2022
N
Mean
ALL
120
Age
120
66.17
# chronic conditions
120
2.93
HRQoL measures
PCS
120
34.40
MCS
120
52.71
Burdens
120
57.10
Symptoms
120
80.98
Effects
120
84.13
Dentist Rate
120
58.50

SD
12.35
1.32
10.57
9.77
31.36
12.97
14.39
34.07

Note: Based on 120 participants who were interviewed between October 2021 and January 2022 with ESRD
receiving hemodialysis treatment in West Virginia. ESRD: end-stage renal disease; AA: African American; OHB:
oral health behaviors; Ex: excellent; VG: very good; Dialysis vintage: # of months on hemodialysis; BMI: body
mass index; HRQoL: health-related quality of life; oral health behaviors; TB: tooth brushing; dentist rate: number of
dentists per 100,000 population by county; SD: standard deviation; PCS: Physical Component Score; MCS: Mental
Component Score; Burden: Burden of Kidney Disease subscale; Symptoms: Symptoms and Problems subscale;
Effects: Effects of Kidney Disease on Daily Life subscale. Total percentages will not add to 100% because there was
missing data.

Research Question 2
What are the unadjusted and adjusted associations of contextual characteristics,
individual characteristics, and health behaviors to oral health status?
Unadjusted Associations of Characteristics to Oral Health Status
Table 2 summarized the results of chi-square test of selected categorical characteristics
and t-test for continuous variables by oral health status (dependent variable). Sixteen
independent variables were included in the analysis (individual characteristics: sex, age, marital
status, education level, annual income, dialysis vintage, number of chronic conditions, selfreported depression, BMI; contextual characteristics: dentist rate; health behaviors: smoking
status, alcohol use, oral health behaviors; health outcomes: painful aching in mouth, selfconscious about teeth/mouth, number of teeth removed). In bivariate analysis, statistically
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significant relationships were identified between oral health status and individual characteristics
(BMI) and health outcomes variables (painful aching in the mouth, feeling self-conscious about
teeth/mouth). Marginally significant associations with 0.05 < p < 0.12 were identified with
individual characteristics (self-reported depression) and health behaviors variables (oral health
behaviors) with oral health status.
A higher percentage of adults with obesity reported excellent/very good/good oral health
compared to those without obesity (62.3% vs 42.4%, p<0.03). Compared to those with no
reports of pain in the mouth, a lower percentage of individuals with pain in the mouth reported
excellent/very good/good oral health (66% vs. 42.4%, p<0.01). A lower percentage of those
feeling self-conscious about their teeth/mouth reported excellent/very good/good oral health
compared to those never feeling self-conscious (30% vs. 69.6%, p<0.01). A lower percentage of
individuals with self-reported depression reported excellent/very good/good oral health status
compared to those without depression (57.4% vs. 41.1%, p<0.08), though this relationship was
only marginally significant. Interestingly, 70.8% of individuals with edentulism with or without
dentures reported excellent/very good/good oral health status with marginal significance (p <
0.10). No other significant associations were observed.
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Table 2
Characteristics of the Sample by Oral Health Status
Adults (>18 years) with ESRD on Hemodialysis in West Virginia
October 2021 - January 2022
Ex/VG/Good
Fair/Poor
N
%
N
%
ALL
63
52.5
57
47.5
Sex
Male
34
54.8
28
45.2
Female
29
50.0
29
50.0
Marital Status
Married
20
47.6
22
52.4
Not Married
43
55.1
35
44.9
Education Level
Some College
33
56.9
25
43.1
No College
30
48.4
32
51.6
Income Level
$0-$24,999
33
50.0
33
50.0
More than $24,999
21
53.8
18
46.2
Dialysis vintage
3-24 months
26
52.0
24
48.0
24-48 months
18
56.3
14
43.8
> 48 months
19
50.0
19
50.0
# chronic conditions
Less than 2
22
47.8
24
52.2
3 or more
41
55.4
33
44.6
Depression
Yes
20
42.6
27
57.4
No
43
58.9
30
41.1
BMI
Not Obese
25
42.4
34
57.6
Obese
38
62.3
23
37.7
Smoking Status
Yes
3
30.0
7
70.0
No
60
54.5
50
45.5
Alcohol Use
None
43
48.3
46
51.7
Some alcohol/week
20
64.5
11
35.5

p

0.60

0.43

0.35

0.70

0.87

0.42

0.08

0.03

0.14

0.12
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Table 2
Characteristics of the Sample by Oral Health Status
Adults (>18 years) with ESRD on Hemodialysis in West Virginia
October 2021 - January 2022
Ex/VG/Good
Fair/Poor
N
%
N
%
ALL
63
52.5
57
47.5
Oral Health Behaviors
Toothbrush and Floss
12
44.4
15
55.6
No OHB/TB or Floss only
31
47.0
35
53.0
No teeth/dentures
17
70.8
7
29.2
Painful Aching in Mouth
Sometimes
28
42.4
38
57.6
Never
35
66.0
18
34.0
How Often Self Conscious Mouth
Sometimes
15
30.0
35
70.0
Never
48
69.6
21
30.4
# teeth removed
0-5
33
57.9
24
42.1
6 or more
30
47.6
33
52.4

ALL
Age
Dentist Rate

Ex/VG/Good
N
Mean
SD
63
52.5
63
67.1
12.26
63
59.7
34.82

N
57
57
57

p

0.10

0.01

<0.01

0.26

Fair/Poor
Mean
47.5
65.2
57.2

SD

p

12.48
33.48

0.41
0.69

Note: Based on 120 participants who were interviewed between October 2021 and January 2022 with ESRD
receiving hemodialysis treatment in West Virginia. ESRD: end-stage renal disease; p: probability; OHB: oral health
behaviors; TB: tooth brushing; Ex: excellent; VG: very good; Dialysis vintage: # of months on hemodialysis; BMI:
body mass index; SD: standard deviation; dentist rate: number of dentists per 100,000 population by county.
Missing indicator for income variable was included but not present in the table. Some groups with missing data were
not reported here due to small cell size (Smoking Status). Group differences were tested with chi square statistics.
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Adjusted Associations of Characteristics texo Oral Health Status
Table 3 summarizes the results of multivariable logistic regression performed using
fair/poor oral health status as reference group (dependent variable). Adjusted odds ratios (AOR)
and 95% confidence intervals (CI) were calculated. After bivariate analysis, only demographic
variables and correlations with p-value <0.12 were included. Ten independent variables were
included in the analysis (individual characteristics: sex, age, marital status, self-reported
depression, BMI; health behaviors: smoking status, alcohol use, oral health behaviors; health
outcomes: painful aching in mouth, self-conscious about teeth/mouth). Statistically significant
associations were identified between oral health status and individual characteristics (BMI) and
health outcomes variables (self-conscious about teeth/mouth). Marginal associations with 0.05 <
p < 0.12 were identified of individual characteristics (marital status), health behaviors (alcohol
use) and health outcomes variables (painful aching in mouth) and oral health status were
observed.
Compared to individuals without obesity, adults with obesity were over three times as
likely to report excellent/very good/good oral health (AOR= 3.42, 95% CI = 1.23-9.55, p<0.02).
Individuals reporting feelings self-conscious about their teeth/mouth were less likely to report
excellent/very good/good oral health (AOR = 0.19, 95% CI = 0.07-0.53, p<0.01). As compared
to married individuals, those that were unmarried were one and half times as likely to report
excellent/very good/good oral health (AOR = 1.42, 95% CI = 0.95-2.12, p<0.09), but with
marginal significance. Individuals reporting no alcohol were almost three times as likely to
report excellent/very good/good oral health (AOR = 2.63, 95% CI = 0.89-7.74, p<0.08) as
compared to individuals consuming some alcohol each week, but with marginal significance.
No other significant associations were observed.
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Table 3
Adjusted Odds Ratios (AOR) and 95% Confidence Intervals (CI) from
Multivariable Logistic Regression on Oral Health Status (reference group= Fair/Poor Oral Health)
Adults (>18 years) with ESRD on Hemodialysis in West Virginia
October 2021 - January 2022
AOR
95% CI
Sex
Male (ref)
Female
0.74
[0.24, 2.27]
Marital Status
Married (ref)
Not Married
1.42
[0.95, 2.12]
Age
1.00
[0.96, 1.04]
Depression
Yes
0.66
[0.25, 1.75]
No (ref)
BMI
Not Obese (ref)
Obese
3.43
[1.23, 9.55]
Smoking Status
No (ref)
Yes
0.32
[0.04, 2.32]
Alcohol Use
None (ref)
Some alcohol/week
2.63
[0.89, 7.74]
Oral Health Behaviors
Toothbrush and Floss (ref)
No OHB/TB or Floss only
1.45
[0.49, 4.27]
No teeth/dentures
2.61
[0.63, 10.83]
Painful Aching in Mouth
Sometimes
0.44
[0.17, 1.18]
Never (ref)
How Often Self Conscious Mouth
Sometimes
0.19
[0.07, 0.53]
Never (ref)

p

0.60

0.09
0.97
0.40

0.02

0.26

0.08

0.50
0.19
0.10

<0.01

Note: Based on 120 participants who were interviewed between October 2021 and January 2022 with ESRD
receiving hemodialysis treatment in West Virginia. ESRD: end-stage renal disease; p: probability; OHB: oral health
behaviors; TB: tooth brushing; Ex: excellent; VG: very good; Dialysis vintage: # of months on hemodialysis; BMI:
body mass index; SD: standard deviation; dentist rate: number of dentists per 100,000 population by county.
Missing indicator for income variable was included but not present in the table. Some groups with missing data were
not reported here due to small cell size (Smoking Status). Group differences were tested with chi square statistics.
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Research Question 3
What are the unadjusted and adjusted associations of contextual characteristics,
individual characteristics, and health behaviors to reported health-related quality of life?
Unadjusted Associations of Characteristics to Health-Related Quality of Life Measures
Table 4 summarizes the results of t-test by health-related quality of life measures
(dependent variable). HRQoL was measured by the KDQoL, comprised of the SF-12, with
physical component summary (PCS) and mental component summary (MCS) subscales, and
three kidney disease-specific scales: Burden (Burden of Kidney Disease), Symptoms (Symptoms
and Problems of Kidney Disease), and Effects (Effects of Kidney Disease). Means and standard
deviations (SD) were calculated. Fifteen independent variables were included in the analysis
(individual characteristics: sex, age, marital status, education level, annual income, number of
chronic conditions, self-reported depression, BMI, dialysis vintage; health behaviors: smoking
status, alcohol use, oral health behaviors; health outcomes: painful aching in mouth, selfconscious about teeth/mouth, number of teeth removed). Statistically significant associations of
individual characteristics (sex, age, number of chronic conditions, self-reported depression),
health behaviors (smoking status, oral health behaviors), and health outcomes variables (selfconscious about teeth/mouth) with HRQoL measures were identified. We observed marginally
significant associations with 0.05 < p < 0.12 of health behaviors (alcohol use) and health
outcomes variables (painful aching in the teeth/mouth, number of teeth removed) with HRQoL
measures.
Compared to males, females reported lower average PCS (36.6, SD=10.36 vs. 32.04,
SD= 10.37, p<0.04) and Symptoms scores (83.88, SD=13.6 vs. 77.88, SD= 11.59, p< 0.01).
Average Effects scores were lower among females compared to males with marginal significance
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(81.45, SD= 14.77 vs. 86.64, SD= 13.68, p<0.09). Individuals under the age of 65 had lower
average Symptoms scores (77.84, SD=13.14 vs. 83.22, SD=12.46, p<0.04) as compared to
individuals older than 65 years of age. Study participants with less than two chronic conditions
reported higher average PCS scores (38.12, SD=10.29 vs. 32.08, SD=10.13, p<0.01) compared
to those with three or more chronic conditions. Self-reported depression had a significant
association with lower average PCS (29.95, SD=9.25 vs. 37.26, SD=10.43, p<0.01), MCS
(49.67, SD=11.34 vs. 54.67, SD=8.10, p<0.01), and Symptoms (64.41, SD=16.99, vs. 82.48,
SD=11.50, p<0.01) scores as compared to individuals without depression. Current smokers
reported lower average MCS (44.96, SD=10.75 vs. 53.42, SD=9.41, p<0.01), Burdens (34.39,
SD=29.21 vs. 59.17, SD=30.85, p< 0.01), Symptoms (64.41, SD=16.99 vs. 82.48, SD=11.50,
p<0.01), and Effects scores (75.25, SD=20.96 vs. 84.94, SD=13.49, p<0.02) compared to
individuals that do not smoke.
Individuals with edentulism with or without dentures reported overall lower average
PCS scores (31.80, SD=10.10, p< 0.07), but higher average MCS scores (55.80, SD=8.23,
p<0.02) than their dentate counterparts. However, average PCS scores were only marginally
significant. Study participants reporting that they are sometimes self-conscious about their
teeth/mouth have lower average Symptoms (79.04, SD=12.81 vs. 82.41, SD=13.08, p<0.04)
scores than participants that reported never feeling self-conscious. Individuals reporting painful
aching in the mouth had lower PCS scores as compared to those with no painful aching (33.23,
SD=10.57 vs. 36.19, SD=10.23, p<0.11). Having less than 6 teeth removed was associated with
higher PCS (35.40, SD=9.78 vs. 33.49, SD=11.24, p<0.07) and Symptoms scores (83.09,
SD=9.97 vs. 79.07, SD=15.0, p<0.06), though these relationships were only marginally
significant. No other significant associations were observed.
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Table 4
Means and Standard Deviations (SD) of Health-Related Quality of Life Measures by Selected Characteristics
Adults (>18 years) with ESRD on Hemodialysis in West Virginia
October 2021 - January 2022
PCS
MCS
Burden
Symptoms
Mean
SD
p Mean SD
p
Mean SD
p
Mean
SD
ALL
34.4
10.6
52.71 9.77
57.1 31.36
80.98 12.97
Sex
Female
32.04 10.37
0.04 52.36 9.97
0.41 57.78 30.81
0.86 77.88 11.59
Male (ref)
36.60 10.36
53.05 9.65
56.47 32.11
83.88 13.60
Marital Status
Not Married
33.34 10.90
0.15 52.87 9.98
0.95 55.63 31.72
0.86 81.01 13.57
Married (ref)
36.36
9.76
52.41 9.48
59.84 30.87
80.91 11.93
Age
Less than 65
34.22 10.86
0.94 51.53 9.65
0.35 57.15 30.98
0.83 77.84 13.14
65 and older
34.52 10.44
53.56 9.84
57.07 31.85
83.22 12.46
Education Level
No College
34.48 10.30
0.48 52.41 9.99
0.95 59.50 30.64
0.68 79.81 13.65
Some College
(ref)
34.32 10.90
53.04 9.60
54.55 32.18
82.23 12.19
Income Level
$0-$24,999
32.97 10.26
0.23 53.48 9.43
0.34 56.36 30.49
0.94 79.58 14.32
> $24,999 (ref) 34.98 10.52
51.59 10.30
55.31 31.95
82.59 10.53
Dialysis vintage
(months)
3-24 (ref)
34.02 10.03
51.74 11.40
53.89 30.54
80.97 13.85
24-48
34.25 12.32
0.56 53.76 7.58
0.52 49.83 29.89
0.36 81.06 10.98
> 48
35.01
9.92
0.79 53.11 9.18
0.83 67.45 31.77
0.33 80.92 13.64

Mean
84.13

Effects
SD
14.39

0.01 81.45
86.64

14.77
13.68

0.09

0.97 83.77
84.79

14.81
13.74

0.68

0.04 81.20
86.22

15.52
13.25

0.12

0.27 84.83

15.55

0.10

83.38

13.14

0.22 83.39
83.71

14.50
15.02

p

0.77
0.70

82.79
85.00
85.15

15.07
14.67
13.46

p

0.83

0.47
0.70
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Table 4
Means and Standard Deviations (SD) of Health-Related Quality of Life Measures by Selected Characteristics
Adults (>18 years) with ESRD on Hemodialysis in West Virginia
October 2021 - January 2022
PCS
MCS
Burden
Symptoms
Effects
Mean
SD
p Mean SD
p
Mean SD
p
Mean
SD
p
Mean SD
ALL
34.4
10.6
52.71 9.77
57.1 31.36
80.98 12.97
84.13
14.39
# chronic
conditions
< 2 (ref)
38.12 10.29
0.01 53.80 8.70
0.30 60.48 32.41
0.32 82.98 12.42
0.26 83.97 17.12
3 or more
32.08 10.13
52.04 10.38
55.00 30.72
79.74 13.23
84.23 12.53
Depression
Yes
No (ref)
BMI
Not Obese
(ref)
Obese
Smoking Status
Yes
No (ref)
Alcohol Use
Weekly
Some alcohol
None (ref)
Oral Health
Behaviors
TB/Floss (ref)
No OHB/TB
or Floss only
No teeth/
dentures

29.95
37.26

9.25 <0.01
10.43

49.67 11.34 <0.01
54.67 8.10

51.08
60.98

31.20
31.05

35.68
33.15

10.43
10.64

52.47 10.11
52.95 9.50

59.55
54.73

31.51
31.29

29.10
34.88

9.91
10.54

0.67

44.96 10.75
53.42 9.41

0.01

34.39
59.17

29.21
30.85

31.83
35.29

10.75
10.42

0.28

52.31 9.18
52.86 10.01

0.71

48.41
60.13

29.27
31.65

37.74

11.79

52.10

29.72

34.16

10.22

0.19

53.14

9.36

0.19

54.47

32.11

31.80

10.10

0.07

55.80

8.23

0.02

67.99

30.92

0.23

0.90

48.93 11.14

0.30

76.20
84.05

14.99
10.49

82.53
79.48

12.92
12.95

0.01

64.41
82.48

16.99
11.50

0.10

78.97
81.68

15.86
11.82

80.03

10.71

0.90

81.38

14.15

0.12

81.34

12.44

0.95

<0.01

p

0.70

84.46
83.92

13.43
15.07

86.58
81.76

13.91
14.57

<0.01

75.25
84.94

20.96
13.49

0.02

0.40

82.24
84.79

13.68
14.65

0.40

84.10

14.23

0.10

82.84

15.86

0.48

0.85

87.40

10.08

0.43

0.14

0.88

0.19
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Table 4
Means and Standard Deviations (SD) of Health-Related Quality of Life Measures by Selected Characteristics
Adults (>18 years) with ESRD on Hemodialysis in West Virginia
October 2021 - January 2022
PCS
MCS
Burden
Symptoms
Effects
Mean
SD
p Mean SD
p
Mean SD
p
Mean
SD
p
Mean SD
ALL
34.4
10.6
52.71 9.77
57.1 31.36
80.98 12.97
84.13
14.39
Painful Aching in
Mouth
Sometimes
33.23 10.57
0.11 53.38 9.01
0.74 54.37 31.62
0.44 81.22 12.33
0.80 86.21 12.34
Never (ref)
36.19 10.23
51.74 10.69
60.87 31.13
80.71 13.95
81.78 16.42
How Often Self
Conscious Mouth
Sometimes
33.40 10.22
0.15 53.38 9.01
0.81 59.39 31.06
0.83 79.04 12.81
0.04 82.84 16.24
Never (ref)
35.38 10.66
51.74 10.69
55.73 31.85
82.41 13.08
85.25 12.95
# teeth removed
0-6
35.40
9.78
0.07 52.41 9.86
0.61 54.30 29.01
0.74 83.09
9.97
0.06 81.83 15.35
6 or more
33.49 11.24
52.99 9.76
59.64 33.37
79.07 15.00
86.21 13.25

p

0.17

0.25

0.32

Note: Based on 120 participants who were interviewed between October 2021 and January 2022 with ESRD receiving hemodialysis treatment in West Virginia.
ESRD: end-stage renal disease; p: probability; Dialysis vintage: # of months on hemodialysis; BMI: body mass index; HRQoL: health-related quality of life; PCS:
Physical Component Score; MCS: Mental Component Score; Burden: Burden of Kidney Disease subscale; Symptoms: Symptoms and Problems subscale; Effects:
Effects of Kidney Disease on Daily Life subscale; Ex: excellent; VG: very good; OHB: oral health behaviors; TB: tooth brushing; dentist rate: number of dentists per
100,000 population by county. Group differences in HRQoL measures were tested with t-test. Missing indicator for income variable was included but not present in
the table.
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Adjusted Associations of Characteristics to Health-Related Quality of Life Measures
Table 5 summarizes the results from separate multivariable ordinary least squares
regression between selected characteristics and HRQOL measures. Parameter estimates
(regression coefficients) and standard errors (SE) are reported. After bivariate analysis, only
demographic variables and correlations with p-value <0.12 were included. Thirteen independent
variables were included in the analysis (individual characteristics: sex, age, marital status,
education level, number of chronic conditions, self-reported depression, BMI; health behaviors:
smoking status, alcohol use, oral health behaviors; health outcomes: painful aching in mouth,
self-conscious about teeth/mouth, number of teeth removed). Statistically significant associations
of individual characteristics (sex, age, self-reported depression) and health behaviors (smoking
status, alcohol use, oral health behaviors) with HRQoL measures were identified. We observed
marginally significant associations with 0.05 < p < 0.12 of health outcomes variables (painful
aching in mouth, self-conscious about teeth/mouth, number of teeth removed) with HRQoL
measures.
After controlling for other variables, females reported lower average Symptoms scores
(beta= -6.52, SE= 2.59, p< 0.01), Effects scores (beta=-6.11, SE= 3.20, p< 0.06), PCS Scores
(beta= -4.15, SE= 2.20, p<0.06). Older age was positively associated with Symptoms scores
(beta = 0.24, SE = 0.1, p<0.02). After adjustment, significant associations were present between
self-reported depression and lower PCS (beta = -5.35, SE = 2.04, p<0.01), MCS (beta = -5.64 SE
= 1.97, p<0.01), and Symptoms (beta = -5.31, SE = 2.40, p<0.03) scores. Compared to nonsmokers, current smokers had lower average MCS (beta = -6.39, SE = 3.38, p<0.06), Burdens
(beta = -31.79, SE = 11.26, p<0.01), Symptoms (beta = -15.84, SE = 4.13, p<0.01), and Effects
(beta = -13.15, SE = 5.11, p<0.01) scores after controlling for confounding variables. Compared
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to those drinking no alcohol, individuals that report some alcohol intake each week reported
lower PCS (beta = -5.46, SE = 2.19, p<0.01), and Symptoms (beta = -5.81, SE = 2.58, p<0.03)
scores. Effects scores were lower among individuals reporting some alcohol use each week (beta
= -5.90, SE = 3.19, p<0.07), but the association was only marginally significant.
Compared to those routinely completing oral health behaviors of toothbrushing and
flossing, individuals with no teeth/dentures had lower average PCS (beta = -6.71, SE = 3.15,
p<0.04) and higher MCS (beta = 9.34, SE = 3.03, p<0.01) scores. Individuals reporting painful
aching in the teeth/mouth report lower PCS (beta = -3.22, SE = 2.04, p<0.12) and higher MCS
scores (beta=3.18, SE=1.96, p<0.11) as compared to those without painful aching in the mouth,
though these associations were marginally significant. Individuals reporting sometimes feeling
self-conscious about the teeth/mouth reported higher Burdens scores (beta = 10.69, SE = 6.63,
p<0.11) as compared to those not feeling self-conscious with marginal significance. As
compared to those with 5 or fewer teeth removed, individuals with 6 or more teeth removed had
lower Symptoms scores (beta = -4.34, SE = 2.57, p<0.09), though this association was
marginally significant. No other significant associations were observed.
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Table 5
Parameter Estimates (Beta Co-efficients) and Standard Errors (SE) from Separate Multivariable Ordinary
Least Squares Regressions on Health-Related Quality of Life Measures
Adults (> 18 years) with ESRD on Hemodialysis in West Virginia
October 2021 - January 2022
PCS
MCS
Burden
Symptoms
Beta
SE
p
Beta
SE
p
Beta
SE p
Beta
SE
p
Sex
Female
-4.15 2.20
0.06
-0.94 2.12
0.66
-0.88 7.06 0.90
-6.52 2.59
0.01
Male (ref)
Marital Status
Not Married
-1.95 2.09
0.35
-0.20 2.02
0.92
-7.60 6.71 0.26
-0.19 2.46
0.94
Married (ref)
Age
0.07 0.08
0.40
0.09 0.08
0.26
-0.04 0.27 0.89
0.24 0.10
0.02
Education Level
No College
1.13 1.99
0.57
-1.08 1.92
0.58
-3.28 6.39 0.61
-0.70 2.34
0.77
Some College (ref)
# chronic conditions
Less than 2 (ref)
3 or more
-2.85 2.00 0.165
-1.45 1.93
0.45
-1.26 6.42 0.84
0.24 2.35
0.92
Depression
Yes
-5.35 2.04
0.01
-5.64 1.97
0.01
-8.47 6.55 0.20
-5.31 2.40
0.03
No (ref)
BMI
Not Obese (ref)
Obese
-1.51 1.94
0.44
0.62 1.87
0.74
-6.73 6.22 0.28
-1.95 2.28
0.39
Smoking Status
Yes
-3.11 3.51
0.38
-6.39 3.38
0.06 -31.79 11.26 0.01
-15.84 4.13 <0.01
No (ref)

Effects
Beta SE

p

-6.11 3.20

0.06

-4.57 3.05

0.14

0.15 0.12

0.23

-0.91 2.90

0.75

2.90 2.91

0.32

0.71 2.97

0.81

-2.63 2.82

0.35

-13.15 5.11

0.01
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Table 5
Parameter Estimates (Beta Co-efficients) and Standard Errors (SE) from Separate Multivariable Ordinary
Least Squares Regressions on Health-Related Quality of Life Measures
Adults (> 18 years) with ESRD on Hemodialysis in West Virginia
October 2021 - January 2022
PCS
MCS
Burden
Symptoms
Beta
SE
p
Beta
SE
p
Beta
SE p
Beta
SE
Alcohol Use Weekly
Some alcohol
-5.46 2.19
0.01
-1.21 2.11
0.57 -10.96 7.03 0.12
-5.81 2.58
None (ref)
Oral Health Behaviors
TB and Floss (ref)
No OHB/TB or Floss only -2.89 2.26
0.20
4.88 2.17
0.03
0.43 7.22 0.95
3.72 2.65
No teeth/dentures
-6.71 3.15
0.04
9.34 3.03 <0.01 18.96 10.07 0.06
4.90 3.69
Painful Aching in Mouth
Sometimes
-3.22 2.04
0.12
3.18 1.96
0.11
-2.75 6.52 0.67
0.95 2.39
Never (ref)
How Often Self Conscious Mouth
Sometimes
-0.15 2.07
0.94
2.95 1.99
0.14 10.69 6.63 0.11
0.43 2.43
Never (ref)
# teeth removed
0-5 (ref)
6 or more
1.51 2.19
0.49
-0.77 2.11
0.72
1.33 7.01 0.85
-4.34 2.57

p

Effects
Beta SE

p

0.03

-5.90 3.19

0.07

0.16
0.19

0.36 3.28
3.52 4.57

0.91
0.44

0.69

4.33 2.96

0.15

0.86

-0.50 3.01

0.87

0.09

3.26 3.18

0.31

Note: Based on 120 participants who were interviewed between October 2021 and January 2022 with ESRD receiving hemodialysis treatment in West Virginia.
ESRD: end-stage renal disease; PCS: Physical Component Score; MCS: Mental Component Score; Burden: Burden of Kidney Disease subscale; Symptoms:
Symptoms and Problems subscale; Effects: Effects of Kidney Disease on Daily Life subscale; p: probability; Dialysis vintage: # of months on hemodialysis; BMI:
body mass index; OHB: oral health behaviors; TB: tooth brushing; Ex: excellent; VG: very good; Missing indicator for income variable was included but not present
in the table.
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Research Question 4
What are the unadjusted and adjusted associations of contextual characteristics, individual
characteristics, and health behaviors to dental healthcare utilization?
Unadjusted Associations of Characteristics to Dental Healthcare Utilization
Table 6 summarized the results of chi-square test of selected categorical variables and ttest for continuous variables by dental healthcare utilization (dependent variable). Fifteen
independent variables were included in the analysis (individual characteristics: sex, age, marital
status, education level, annual income, number of chronic conditions, self-reported depression,
BMI, dialysis vintage; contextual characteristics: dentist rate; health behaviors: alcohol use, oral
health behaviors; health outcomes: painful aching in mouth, self-conscious about teeth/mouth,
number of teeth removed). Statistically significant associations were identified between dental
healthcare utilization and individual characteristics (education level, income level, self-reported
depression), contextual characteristics (dentist rate), health behaviors (oral health behaviors), and
health outcome variables (number of teeth removed). No other significant associations were
observed.
A higher percentage of individuals completing some college had gone to a dental
provider in the last 3 years as compared to those with no college (62.1% vs 35.5%, p<0.01) as
were individuals making greater than $24,999 annually compared to those making less than
$24,999 annually (64.1% vs. 39.4%, p<0.01). A lower percentage of study participants with selfreported depression had gone to the dentist in the past 3 years compared to individuals without
depression (36.2% vs. 63.8%, p<0.03). A higher percentage of individuals who reported no oral
health behaviors or tooth brushing or flossing only had gone to the dentist in the past three years
(57.6%) compared to those that routinely completed both tooth brushing and flossing (51.9%) and
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individuals with edentulism with or without dentures (25.0%) (p<0.02). Among individuals with
edentulism with or without dentures, 75% had not been to a dental provider in the last 3 years. A
higher percentage of individuals with more teeth remaining (fewer than 6 teeth removed) had
gone to a dental provider in the previous 3 years (61.4% vs. 36.5%, p<0.01) as compared to
individuals with fewer teeth remaining (6 or more teeth removed). The dentist rate (number of
dentists per 100,000 population) was higher in the group that had gone to the dentist in the last
three years (66.3, SD=37.99 vs. 51.2, SD=28.33, p<0.02). No other significant associations were
observed.

Table 6
Characteristics of the Sample by Dental Healthcare Utilization
Adults (> 18 years) with ESRD on Hemodialysis in West Virginia
October 2021 - January 2022
< 3 years
N
%
ALL
120
58
48.3
Sex
Male
32
51.6
Female
26
44.8
Marital Status
Married
22
52.4
Not Married
36
46.2
Education Level
Some College
36
62.1
No College
22
35.5
Income Level
$0-$24,999
26
39.4
More than $24,999
25
64.1
Dialysis vintage
3-24 months
23
46.0
24-48 months
18
56.3
> 48 months
17
44.7
# chronic conditions
Less than 2
25
54.3
3 or more
33
44.6

> 3 years
N
%
62 51.7

p

30
32

48.4
55.2

0.46

20
42

47.6
53.8

0.52

22
40

37.9
64.5

<0.01

40
14

60.6
35.9

0.01

27
14
21

54.0
43.8
55.3

0.57

21
41

45.7
55.4

0.30
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Table 6
Characteristics of the Sample by Dental Healthcare Utilization
Adults (> 18 years) with ESRD on Hemodialysis in West Virginia
October 2021 - January 2022
< 3 years
N
%
ALL
120
58
48.3
Depression
Yes
17
36.2
No
41
56.2
BMI
Not Obese
29
49.2
Obese
29
47.5
Alcohol Use
None
41
46.1
Some alcohol/week
17
54.8
Oral Health Behaviors
Toothbrush and Floss
14
51.9
No OHB/TB or Floss only
38
57.6
No teeth/dentures
6
25.0
Painful Aching in Mouth
Sometimes
34
51.5
Never
24
45.3
How Often Self Conscious Mouth
Sometimes
26
52.0
Never
32
46.4
# teeth removed
0-5
35
61.4
6 or more
23
36.5

Age
Dentist Rate

<3 years
Mean
SD
66.1
12.84
66.3
37.99

> 3 years
N
%
62 51.7

p

30
32

63.8
43.8

0.03

30
32

50.8
52.5

0.86

48
14

53.9
45.2

0.40

13
28
18

48.1
42.4
75.0

0.02

32
29

48.5
54.7

0.50

24
37

48.0
53.6

0.55

22
40

38.6
63.5

0.01

> 3 years
Mean SD
66.3 11.98
51.2 28.33

p
0.93
0.02

Note: Based on 120 participants who were interviewed between October 2021 and January 2022 with
ESRD receiving hemodialysis treatment in West Virginia. Some groups with missing data were not
reported here due to small cell size (Smoking Status). ESRD: end-stage renal disease; prob: probability;
Dialysis vintage: # of months on hemodialysis; BMI: body mass index; Ex: excellent; VG: very good;
OHB: oral health behaviors; TB: tooth brushing; SD: standard deviation; dentist rate: number of dentists
per 100,000 population by county; Missing indicator for income variable was included but not present in
the table. Group differences were tested with chi square statistics.
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Adjusted Associations of Characteristics to Dental Healthcare Utilization
Table 7 summarizes the results of multivariable logistic regression performed using
dental healthcare utilization greater than 3 years as reference group (dependent variable). AOR
and 95% CI are presented. After bivariate analysis, only demographic variables and correlations
with p-value <0.12 were included. Seven independent variables, were included in the analysis
(individual characteristics: sex, age, education level, self-reported depression; contextual
characteristics: dentist rate; health behaviors: oral health behaviors; health outcomes: number of
teeth removed). There were marginally statistically significant associations with 0.05 < p < 0.12
of individual characteristics (education level) and contextual characteristics (dentist rate) with
dental healthcare utilization. As compared to individuals with some college, individuals with no
college were less likely to report having gone to the dentist in the previous three years (AOR=
0.48, 95% CI= 0.21-1.11, p<0.09). Individuals living in counties with an average of 35 dentists
per 100,000 were more likely to go to the dentist in the last 3 years as those living in counties
with lower dentist rates (AOR= 1.49, 95% CI= 1.42-1.53, p<0.07). No other significant
associations were observed.
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Table 7
Adjusted Odds Ratios (AOR) and 95% Confidence Intervals (CI) from
Multivariable Logistic Regression on Dental Healthcare Utilization (reference group= > 3 years)
Adults (> 18 years) with ESRD on Hemodialysis in West Virginia October 2021 - January 2022
AOR
95% CI
Sex
Male (ref)
Female
1.06
[0.46, 2.44]
Age
1.02
[0.99, 1.06]
Education Level
Some College (ref)
No College
0.48
[0.21, 1.11]
Depression
Yes
0.54
[0.23, 1.27]
No (ref)
Oral Health Behaviors
Toothbrush and Floss (ref)
No OHB/TB or Floss only
1.75
[0.64, 4.76]
No teeth/dentures
0.57
[0.14, 2.28]
# teeth removed
0-5 (ref)
6 or more
0.70
[0.27, 1.79]
Dentist Rate
1.01
[1.00, 1.02]

p

0.89
0.26

0.09
0.16

0.27
0.42

0.45
0.07

Note: Based on 120 participants who were interviewed between October 2021 and January 2022 with ESRD
receiving hemodialysis treatment in West Virginia. ESRD: end-stage renal disease; prob: probability; Dialysis
vintage: # of months on hemodialysis; BMI: body mass index; Ex: excellent; VG: very good; OHB: oral behaviors;
TB: tooth brushing; dentist rate: number of dentists per 100,000 population by county. Missing indicator for income
variable was included but not present in the table.

Summary
Study participants were largely white, unmarried, obese, with a mean age of 66, and with
3 chronic conditions in addition to end stage renal disease. Over 50% had no college education
and made less than $24,999 annually. Participants had varied access to dental care, depending on
their county of residence, with the number of available dentists to residents fluctuating widely.
Most participants had not been to the dentist in the past 3 years and less than 25% reported
adherence to the ADA recommendations of tooth brushing and flossing. However, 52.5%
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reported excellent/very good/good oral health status. Among study participants, those with
obesity reported better oral health status, while those reporting self-consciousness about the
teeth/mouth reported poorer oral health status. In the study, females, those with self-reported
depression, current smokers, and individuals drinking alcohol reported lower overall HRQOL
scores.

66

Chapter 5: Discussion
A bidirectional relationship between chronic kidney disease and poor oral health is
supported by the literature. Among patients with ESRD receiving hemodialysis treatment,
prevalence of periodontitis is high. In West Virginia, the only state entirely within the
Appalachian region, access to and utilization of dental healthcare is a common barrier.
Individuals receiving hemodialysis treatment have lower average HRQoL scores than individuals
not on hemodialysis, and oral health is known to be associated with lower HRQoL. This study
was conducted to 1) understand the contextual and individual characteristics, health behaviors,
oral health status, and health-related quality of life measures and 2) examine the relationships
between health-related quality of life, oral health status, and dental healthcare utilization with
selected characteristics among West Virginia hemodialysis patients. The research questions are:
1) What are the contextual and individual characteristics, health behaviors, oral health
status, and reported health-related quality of life for persons in West Virginia receiving
hemodialysis?
2) What are the unadjusted and adjusted associations of contextual characteristics,
individual characteristics, and health behaviors to oral health status?
3) What are the unadjusted and adjusted associations of contextual characteristics,
individual characteristics, and health behaviors to reported health-related quality of
life?
4) What are the unadjusted and adjusted associations of contextual characteristics,
individual characteristics, and health behaviors to dental healthcare utilization?
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Oral Health Status
Perceived oral health status prioritizes the perception of the patient, allows the patient
participation and influence in their treatment, and enables alignment of goals between the patient
and their healthcare team. An individual’s perception of their oral health status might influence
their choice to complete oral health behaviors or to access preventative dental healthcare services.
However, most studies about oral health remain focused on clinical and objective measures of
oral health. For this discussion and comparison of study findings to previous literature, both
patient-reported oral health status and clinical measures will be included.
Feelings of self-consciousness or low self-esteem regarding poor oral health are common
(Dumitrescu et al., 2008; Huff et al., 2006). Individuals often report a hesitancy to smile or laugh
and have reported the impacts poor dentition can have on their social interactions. In this study, a
higher percentage of individuals reporting feeling self-conscious about their teeth/mouth reported
fair/poor oral health status. This is consistent with previous literature. According to the definition
of oral health used for this study, inability to speak, smile, or convey a range of emotions with
confidence implies that the patient has not achieved oral health (Glick et al., 2016), even without
considering other clinical measures.
Self-reported depression was observed to have a marginally significant association with
oral health status. Among those reporting depression, a higher percentage reported fair/poor oral
health. This is consistent with previous literature that supports depression negatively impacts oral
health status (Cademartori et al., 2017; Park et al., 2014). This relationship is possibly related to
reduced oral hygiene or poor diet, but could also be related to side effects of common
antidepressants which can cause xerostomia due to reduced salivary response (Daly, 2016;
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Gholami et al., 2017). However, the association between self-reported depression and oral health
was no longer significant after regression.
While chronic periodontitis is often painless, painful aching in the mouth might be related
to acute infection or inflammation (Edens et al., 2016). In a recent study, orofacial pain was also
associated with less frequent oral health behaviors, irregular dental visits, greater DMFT score,
and more plaque accumulation (Chaudhary et al., 2021). Individuals experiencing pain are likely
to seek treatment from healthcare providers (Edens et al., 2016). Consistent with previous
literature, this study found that individuals with painful aching in the mouth were less likely to
report excellent/very/good oral health status.
Edentulism is known to put individuals at higher risk of functional limitations, physical
and psychological impairment, and is often closely associated with socioeconomic factors, with
higher prevalence among poor populations (Millar & Locker, 2005). According to recent
literature, 1 in 5 individuals, or 20.6%, with ESRD on hemodialysis are edentulous (Ruospo et al.,
2014) which was consistent with study findings (20.0%). Edentulism is considered to be a
primary endpoint of periodontal disease and an “ultimate marker of disease burden for oral
health” (Cunha-Cruz et al., 2007, p. 131). Therefore, many individuals with edentulism have
possibly experienced years or decades of periodontal disease prior to becoming edentulous.
Individuals with edentulism reported higher levels of excellent/very good/good oral health
status as compared to their dentate counterparts. This is an unexpected finding and does not match
previous literature completed on the general population or hemodialysis patients. However, the
study included mostly rural participants and there are few studies of rural populations to assess
the relationship between these variables. Rural populations are often underrepresented in the
literature and lack a comparison group in research studies (Gessert et al., 2015). In rural areas,
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self-reported health and health indicators can be unaligned (Griffith et al., 2011). Gessert
suggests that rural populations are less likely to perceive health concerns unless functional
capacity is impacted (2015). Indeed, individuals with no natural teeth remaining might be less
likely to report pain related to their oral cavity. Additional evaluation of this finding would be
necessary to confirm these results.
Obesity prevalence is an increasing problem associated with higher mortality risk and
other negative health outcomes in populations around the world (Haththotuwa et al., 2020).
According to previous literature, obese individuals have higher odds of periodontitis (Chen et al.,
2021) and dental caries (Kim et al., 2020) as compared to individuals who were not obese. This
study identified that obese individuals were four times as likely to report excellent/very
good/good oral health after considering confounding variables. Similar to findings with
edentulous patients, it is possible that current literature does not accurately reflect the association
among rural patients. We also did not assess dietary habits, including intake of sugary foods and
beverages, which is common among individuals with obesity and negative oral health outcomes
(Burt et al., 2006).
Poor oral health is known to negatively affect general health and can increase
cardiovascular risk and mortality (Kim et al., 2013; Tonetti & Dyke, 2013). However, this study
identified that among the included sample of West Virginia hemodialysis patients, poor oral
health status is associated with feelings of self-consciousness about the teeth/mouth, self-reported
depression, and painful aching in the mouth. Unexpectedly, individuals with edentulism and
obesity had higher percentages of excellent/very good/good oral health status among the sample.
Additional study is warranted to confirm these findings or to better understand them through
qualitative methodology.
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Health-Related Quality of Life
Health-related quality of life is an important measurement for individuals receiving
hemodialysis. Its evaluation has been required by the Centers of Medicare and Medicaid Services
for over 14 years (CMS, 2008). For this study, we hoped to ascertain whether HRQoL measures
were associated with oral health status and other selected characteristics among hemodialysis
patients in West Virginia. For the purposes of this discussion, included literature utilized multiple
tools for HRQoL measurement that are used across different populations. Therefore, comparison
must be interpreted cautiously. The KDQoL is the tool of choice in outpatient dialysis centers.
PCS and MCS and a general measure of HRQoL, and the other three subscales (Burden,
Symptoms, and Effects) evaluate kidney disease-specific issues (Cohen, et al., 2019). Based on a
study completed in 2019, this sample of West Virginia hemodialysis patients have KDQoL scores
(0-100 possible scores) comparable to other hemodialysis patients in the US (PCS= 34.4 vs. 37.8,
MCS=52.7 vs. 50.9, Burdens=57.1 vs. 52.8, Symptoms=80.9 vs. 79.0, and Effects= 84.1 vs. 74.1)
(Peipert et al., 2019). Most notably, this sample reported Effects scores 10 points higher than the
national average. All study participants completed the KDQoL as part of routine assessment in
their outpatient dialysis center. The literature supports that dialysis patients generally have higher
frequency of hospital admissions (USRDS, 2017), lower quality of life (Mapes et al., 2003), and
reduced functional capacity (Painter, 2005) as compared to individuals not on dialysis. Of note,
the measures included in this study were assessed during October 2021 and January 2022, during
the COVID-19 global pandemic. Research suggests that quality of life decreased during the
pandemic as compared to previous norms in the United States (Hay et al., 2021).
In general, women are known to have lower HRQoL scores as compared to men
(Cherepanov et al., 2010; Hajian-Tilaki et al., 2017) even in studies specific to those with ESRD
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on hemodialysis (Lerma et al., 2021). This is felt to be partly explained by large socioeconomic
differences between genders in the United States. The gap between genders varies in the
literature depending on the HRQoL measure used. However, it is identified consistently. In this
study, females had lower PCS, Symptoms, and Effects scores as compared to their male
counterparts.
In general, younger individuals report higher levels of HRQoL compared to older
individuals (Kim et al., 2017a). However, literature supports that having a chronic illness can
negatively impact HRQoL in younger adults as significantly as middle-aged or older individuals
(Ge, Ong, Yap, & Heng, 2018). Though not significant in all subscales, the data showed lower
scores in both Symptoms and Effects scores among younger individuals.
Prevalence of depression in general public is 4-12% (Brody et al., 2018; Lim et al., 2018),
felt to be around 22-28% when self-reported among dialysis patients (Drayer et al., 2006; KingWing Ma & Kam-Tao, 2016), and 39.2% among the included sample. Of note, recent research
also suggests a higher burden of depression symptoms in the US associated with the COVID-19
pandemic (Ettman et al., 2020), which is when this study was completed. A diagnosis of
depression is negatively correlated with HRQoL scores in patients with chronic kidney disease
(Debnath et al, 2017; Wang et al., 2019) and hemodialysis patients (Belayev et al., 2014).
Depression and reduced HRQoL could negatively impact dialysis adherence, compliance to
medical recommendations, and a patient’s interest in management of their disease.
Past studies showed a difference of PCS scores (Drayer et. al, 2006; Debnath et al., 2017)
which was consistent with study findings. In some previous studies, an association was not
identified between depression and the kidney disease specific subscales of the KDQoL (Wang et
al., 2019). However, we observed that depression was significantly associated with lower PCS,
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MCS, and Symptoms scores in both t-test and regression. Therefore, the sample of West Virginia
hemodialysis patients with depression had poorer HRQoL and reported more symptoms of kidney
disease that negatively impact their HRQoL.
Unfortunately, depression is often underdiagnosed (Faisal-Cury et al., 2022). The number
of patients receiving hemodialysis has increased rapidly in recent decades (Himmelfarb et al.,
2020). The increasing demand results in competing time demands on nephrology providers,
including nephrologists, advanced practice providers, nurses, dialysis technicians, social workers,
and dietitians. This higher volume of patients and increasing complexity of patients’ medical
problems could increase the chance depression remains undiagnosed and/or untreated. This is
particularly important due to an already elevated risk of suicide among hemodialysis patients
(Kurella et al., 2005). In this study, rates of self-reported depression are higher than the national
average, suggesting that particular attention should be given to a proper depression diagnosis, the
impact of depression and health-related quality of life, and appropriate referral and treatment.
Smoking is a major public health concern associated with increased cardiovascular risk,
all-cause mortality, and is an independent risk factor for CKD (Bundy et al, 2018). Smoking is
associated with risk factors already common among hemodialysis patients (Foley et al, 1998).
Therefore, hemodialysis patients that smoke have an even higher risk of negative health
outcomes. Dialysis patients who smoke are at higher risk of mortality compared to non-smokers
(Liebman et al., 2011). It is a common belief that smoking can relieve stress or promote
relaxation, but nicotine dependence has been shown to have an association with poor mental and
physical HRQoL (Campbell et al., 2019; Cheng & Jin, 2022). Among study participants, current
smokers reported lower overall HRQoL as compared to non-smokers. Literature shows that
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HRQoL is improved among former smokers as compared to current smokers (Davila et al., 2011;
Ostbye & Taylor, 2004), which could provide an incentive for smokers to consider quitting.
Previous studies have found that on average, 15% of dialysis patients smoke 33-50% of
patients on hemodialysis report previous tobacco use (Alba, et al., 2015; Li et al., 2018). In this
study, only 8.3% reported being current smokers but an additional 39.2% reported smoking in the
past. In West Virginia, smoking rates are the highest in the country, with 25.2% adults smoking
when assessed in 2018 (WVDHHR). This suggests that the convenience sample might not have
captured an accurate representation of current smokers. In addition, the study did not assess
smokeless tobacco use. In fact, 10 out of 120 participants reported currently smoking. To further
investigate this unexpectedly low percentage of smokers, we reviewed the distributions of the
significant subscales and found the average scores were different at every point along the
distribution, confirming the findings were accurate. While the percentage of smokers were lower
than average, smoking was found to have a strong association with lower overall health-related
quality of life in four of the five subscales of the KDQOL. Therefore, individuals that currently
smoke reported poorer overall HRQOL. Historically, smoking cessation efforts have been
difficult in West Virginia, but not without success (Rural Health Information Hub, 2022).
Smoking remains a potentially alterable risk factor to decrease negative cardiovascular outcomes,
all cause-mortality, and increase health-related quality of life.
Excessive alcohol consumption can be harmful to health. Over time, alcohol overuse can
lead to chronic health conditions like hypertension, weakened immune system, depression,
anxiety, and social problems (CDC, 2022). Some studies suggest that alcoholism is common
among hemodialysis patients though this study did not reflect this. For the purposes of this study,
we compared “some alcohol” intake to “no alcohol” intake each week and assessed the
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relationship with HRQoL. The literature shows a relationship between alcohol and decreased
HRQoL, but the majority of studies evaluate alcohol abuse rather than casual drinking. However,
one study observed that even light drinking was associated with poorer HRQoL as compared to a
lifetime of abstention from alcohol (Vichitkunakorn et al., 2018). In this study, alcohol use was
found to be associated with lower PCS, Symptoms, and Effects scores after regression.
Therefore, the sample of West Virginia hemodialysis patients that drink alcohol report generally
lower HRQoL. In the future, an objective measurement of levels of alcohol intake would be
beneficial in differentiating between casual consumption and overuse.
The included sample of West Virginia hemodialysis patients reported KDQoL scores
consistent with other hemodialysis patients in the US. Consistent with previous literature, female
sex, depression, smoking, alcohol consumption, and fair/poor oral health status were all
associated with lower HRQoL. In this study, younger individuals had lower average HRQoL as
measured by the Symptoms and Effects subscales of the KDQoL. The literature supports that
younger individuals often report higher levels of HRQoL, but those with chronic illness
commonly have levels comparable to middle-aged or older individuals.
Dental Healthcare Utilization
Oral health is vital to overall health. However, use of dental healthcare services are often
reduced in the US (Vujicic & Nasseh, 2013) and around the world (Sunstar, 2021). Lack of
access, increased out of pocket costs, lack of insurance, and dental fear and/or anxiety can
contribute to decreased utilization. Many only seek care when experiencing pain or another
known dental problem, therefore preventative dental care is not as common, especially in rural
areas (Engel-Smith, 2021). During the COVID-19 pandemic, individuals were particularly
hesitant to seek dental care services (Choi et al., 2021) due to concern of contracting the SARS-

75

CoV-2 virus from other patients in the waiting room or through aerosols when in the dentist’s
chair (Mahmood, 2022).
The study identified that individuals who had not been to the dentist in the previous three
years had fewer teeth remaining. In addition, 75% of individuals with edentulism had not been to
a dentist in the past three years. While causality cannot be inferred due to study design, this
finding suggests that individuals with fewer teeth and possibly higher risk of periodontal disease
and its sequelae were among the least likely to seek recent dental healthcare. There is a common
misconception that individuals without teeth do not need to see a dentist, but this is against ADA
recommendations (American Dental Association, 2020).
Among recent literature, it is widely supported that lower income is associated with
decreased visitation to a dental provider (CDC, 2019; Manski & Magder, 1998). In this study,
individuals with lower income were less likely to have gone to the dentist in the past three years.
This is consistent with previous literature, though most studies measure by dental visit in the past
year (Lutfiyya et al., 2019). Dental care is generally seen as a problem of socioeconomic status
(Ju et al., 2021; Reda et al., 2018). Lower income is often related to higher financial burden and
less likelihood of having dental health insurance coverage.
Research supports that individuals with depression are more likely to neglect oral hygiene
practices and engage in disordered eating that might contribute to poor oral health. However,
depression is also independently associated with decreased use of dental healthcare services
(Almohaimeed et al., 2022). This study identified that among those with self-reported depression,
a higher percentage had not been to a dentist in the last three years.
Education is one of the most common characteristics found to be associated with increased
dental healthcare utilization. Level of education may influence an individual’s financial standing
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and ability to pay the often high out of pocket costs with or without dental insurance (Reda et al.,
2018). There is also evidence in the literature of a strong association between higher levels of
education and oral health literacy (Baskaradoss, 2018).
In this study, individuals living in counties with higher dentist rates (number of dentists
per 100,000 population), were less likely to go to the dentist in the last three years. Of note, we
measured dentist rates per county, but individuals may have travelled to another county or
bordering state for dental care and that impact is not reflected in this interpretation. The number
of available dentists is an access barrier that is more common in rural areas. In addition, rural
Americans are less likely to see a dentist than their urban counterparts and have a generally higher
number of unmet dental needs (Lutfiyya et al., 2019).
However, after regression, only education and dentist rate were marginally significant. A
systematic review completed in 2021 assessing dental healthcare use using the Andersen
Behavioral Model observed that the Andersen Behavioral Model did not predict dental use in
adults as accurately as for children. However, in half the studies reviewed, education was
positively correlated with dentist visits.
Strengths
The study was completed in six outpatient dialysis centers in West Virginia, increasing the
likelihood of representativeness of the sample to other hemodialysis patients in West Virginia.
The sample included individuals from 11 West Virginia counties with varied socioeconomic
backgrounds. Although significant alpha was set at <0.05, marginal associations for p <0.12 were
examined and included for discussion. The use of the Andersen Behavioral Model strengthened
the study.
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Limitations
Several limitations were noted. As the study was cross-sectional, causality of
relationships cannot be inferred. While study participants were encouraged to complete the
questionnaire independently, many requested to complete one-on-one with study personnel.
Some biases are related to social desirability responses which could lead to over and under
estimation of alcohol and tobacco use. Convenience sampling was utilized and 16% of those
approached refused participation. The regression requires a larger sample size, but the sample
size of this study is marginal. Additional dialysis units or a larger sample size would support the
generalization of the study results.
While it was important to include individuals with edentulism for analysis, this group of
individuals may not have the same bothersome symptoms as individuals with damaged teeth or
otherwise poor oral health. The question about feeling self-conscious about teeth/mouth in the
last year could have been skewed by mandatory facemask wearing due to the COVID-19
pandemic as this could have hidden the patient’s mouth and smile.
Theoretical Framework
The Anderson Behavioral Model guided the design of the study and the results were
interpreted through that lens. The findings of this study make the Anderson Behavioral Model
stronger as it is a primary data collection study and many studies using this model have
historically used secondary data analysis (Babitsch et al., 2012). A recent study indicated that
using the model for dental healthcare utilization was less consistent for adults as compared to
children (Hajek et al., 2021). Based on study findings, we agree with this assessment. Only two
of the chosen variables were associated with dental healthcare utilization after controlling for
confounders. However, the Andersen Behavior Model was a good tool to assess individual
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characteristics, contextual characteristics and health behaviors and their relationship with the
health outcome variable of HRQoL. This assessment among hemodialysis patients in rural
Appalachian settings strengthens the model by using it with a new population.
Implications
Nursing Practice
Registered nurses and nurse practitioners are charged with staying current on their practice
in order to improve the lives, decrease disease burden, and improve health outcomes of the
patients they serve. Based on the findings of this study, and after careful review of current
literature, several opportunities will be presented for nephrology nurses and nurse practitioners to
make a positive impact on the oral health status, HRQoL, and dental healthcare utilization for
hemodialysis patients.
Smoking is well known to have deleterious health effects and nurses have included
smoking cessation in their routine practice for decades. However, nephrology nurses must be
informed of, and share with their patients, the superimposed risks of smoking with the already
increased cardiovascular risk commonly held by dialysis patients. Educating patients on the risk
to their health and their health-related quality of life might improve smoking cessation efforts and
success rates. Patients should also be informed that former smokers commonly report improved
HRQoL as compared to current smokers. Smoking remains a potentially alterable risk factor that
could contribute to improving the overall health and wellbeing among hemodialysis patients,
particularly in West Virginia.
Early identification of depressive symptoms and appropriate referrals should be part of
routine care. Drayer (2006) suggests that there are some red flags for depression that might
prompt action from healthcare providers including history of depressive disorders, individuals
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currently experiencing severe physical symptoms, and those who rate their health as poor.
Thorough review of a patient’s medical record, including current medications, can also be helpful
in identifying those currently being treated for depression. Notifying the primary nephrologist or
nephrology provider is vital to receiving a formal diagnosis and appropriate referral and
treatment. According to this study, self-reported depression is associated with poor oral health and
reduced HRQoL.
This study found that less than 25% of individuals are adhering to the ADA
recommendations of tooth brushing and flossing each day, 51.7% had not been to the dentist in
the last three years, and among edentulous individuals, the rate was even higher at 75%. This
provides an opportunity to educate patients on the need for proper oral hygiene and routine dental
visits. Because they have no remaining natural teeth, many individuals with edentulism do not
recognize the importance of routine dental evaluations which can include ensuring proper fit of
dentures, mouth exam, and oral cancer screening.
Recently, there has been growing support for incorporating general and oral health into an
aligned treatment model. Since the 1800s, dental care and medical care have been in silos, their
separation often reinforced with every new piece of legislation. And, in turn, patients often do not
understand or recognize the impacts that poor oral health can have on their general health and
wellbeing. Nurses can help lead the way to improve not only their own health literacy, but also to
share that education routinely with their colleagues and patients. Nurses and nurse practitioners
should advocate within their institutions for appropriate evaluation and treatment or referral for
routine preventative dental healthcare in addition to a patient’s specific oral health concerns.
Nurses in rural settings, like Appalachia, should be reminded that individuals residing in
rural areas often perceive their health differently than their urban counterparts. According to
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Gessert (2015), rural individuals often perceive ill health only when functional capacity is
reduced. While nurses are not able to change this cultural norm, they should make efforts to meet
the specific needs of rural patients, working to understand the perceptions and beliefs of the
patients they serve so that they may provide medical recommendations in a way that is best
received by this population.
Healthcare Policy
While dental care and oral health have shown some improvement in the US in recent
decades (Vujicic & Fosse, 2022), there is still much work to be done. A recent study observed
that retention of natural teeth had increased in recent years, but mainly among seniors with high
income (Dye et al., 2019). With the passing of the Affordable Care Act, dental care was not
required coverage, reinforcing again the varied levels of importance placed on medical and dental
healthcare. West Virginia does not provide full dental services through Medicaid, similar to
many other states. Dental insurance coverage is not guaranteed and often functions as a standalone dental plan (SADP), which can be expensive and provide varied levels of coverage. The
current system leaves vulnerable populations behind (Vujicic, 2018).
With the current state of understanding of the negative effects of oral health on
cardiovascular risks and other outcomes, it is time to move forward with a better model to make
dental care available for all. A good first step was the Oral Health Literacy and Awareness Act
(H.R.4555, 2021). If signed into law, it would require the Health Resources and Services
Administration to establish a public campaign to increase oral health literacy and awareness
among the population, including evidence-based strategies with a focus on oral disease
prevention, periodontal disease, and oral cancer. The Act passed the House but has been stalled
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in the Senate since 12/09/2021. Efforts to pass this into law would be an important step to
increase the population’s understanding of the importance of oral health.
Medicare covers very few preventative dental services. According to cms.gov, “Coverage
is not determined by the value or the necessity of the dental care but by the type of service
provided and the anatomical structure on which the procedure is performed” (CMS, 2021, para.
5). According to West Virginia Department of Health and Human Resources, adult Medicaid
recipients have emergency coverage to “treat fractures, reduce pain, or eliminate infection”
(WVDHHR, 2020, para. 2). Also, beginning in January 2021, adult Medicaid recipients have a
$1000 limit for diagnostic preventative, and/or restorative services which is likely to be
insufficient for optimal care due to the average cost of common dental procedures (Humana, n.d.).
The current state of the science strongly supports the necessary move to a medical-dental model,
but that knowledge is not reflected in our federal insurance programs.
In addition, West Virginia has a paucity of dental providers in some rural counties. As a
state, West Virginia is classified as a Dental Health Professional Shortage Area with only 29%
need met (KFF, 2021). In a study by Saman and colleagues, it was identified that living in a rural
area is an independent risk factor to edentulism (Saman et al., 2014). Local, state, and federal
stakeholders must double efforts to recruit and retain qualified dental professionals in high need
areas. Also, models should be developed to incentivize dentists to provide care in areas where
their reimbursement is likely to be lower due to lack of dental insurance coverage. With recent
calls to coordinate dental-medical care and the understanding the dental care is often reserved for
individuals with higher levels of education and income, it is imperative that a new approach is
developed to provide dental services to patients that need it, especially hemodialysis patients who
may be at particular risk related to poor oral health outcomes.
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Future Research
While self-reported oral health measures provide insight into a patient’s perception of
their wellbeing, a follow-up study including clinical measures of periodontal disease, including
DMFT (decayed, missing, or filled teeth) index, clinical attachment lost, probing pocket depth, or
gingival index would be beneficial to establish prevalence of periodontal disease and the
associations with the variables included for this study. With the cross-sectional design of the
study, there were several limitations which suggest larger, longitudinal studies in more sites
across Appalachia would provide more generalizability and confirm some of the results seen in
this study. As smoking and alcohol had an association with poor HRQoL, future study to assess
whether smoking and alcohol use impact dialysis compliance would be beneficial. In addition,
qualitative study of current hemodialysis patients that are former smokers might be beneficial in
designing interventions to improve smoking cessation success rates. As the subscales of the
KDQoL measure very different parts of HRQoL, developing interventions based on the subscales
would be useful. There is a gap in the literature about perceived oral health among rural
populations. A mixed methods study among rural residents would prove very useful for all
researchers of this population.
Conclusions
The completed dissertation study identified relationships among oral health status, healthrelated quality of life, dental healthcare utilization, and other characteristics as defined by the
Andersen Behavioral Model. The data supports reinforcement of recommended nursing
interventions already in place for smoking cessation, HRQoL and depression screening and
referral, and oral health literacy education. Future policy recommendations include support of the
Oral Health Literacy and Awareness Act, expansion of dental insurance coverage, and dental
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providers to all West Virginians, including hemodialysis patients, and concerted efforts to
incorporate dental care into standard medical care in all settings. Future research will expand on
this knowledge with longitudinal studies of larger samples, providing more representativeness for
not only hemodialysis patients in West Virginia but all of Appalachia.
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Appendix C

Permission Terms to Conduct Research in a Fresenius
Facility

[redacted]
Study Title
The Relationship Between Oral Health and Health-Related Quality of Life Among Hemodialysis
Patients in Rural West Virginia
Principal Investigator
Dr. Piamjariyakul
Principal Investigator’s Institution
West Virginia University School of Nursing
Principles
Explanation
Date PRC Permission Granted
21APR2020
Specific Permission Terms/Conditions (if
● CM to decide when it is feasible to start
applicable)
study during the COVID-19 pandemic
Length of Study (Per Subject)
● 20 minutes
Institution Review Board (IRB) Expiration Date
16MAR2021
Clinics Permitted to Host Research
● [redacted]
Anticipated Number Subjects
125 participants
Trial Activities to be Completed by Fresenius
● No activities will be completed by
Facility Staff
Fresenius clinic staff
Documents to be used by Study Staff
● Informed Consent Form
● Demographic data questionnaire
● Oral health (OHQ)
● Qualtrics survey
Study Staff Members
● [redacted]
PI and Study Staff Responsibilities
● Work with CM to discuss study start up in
the COVID-19 environment
● Contact CM to schedule study in service
Trial Contact Information
● [redacted]
● West Virginia University
School of Nursing
[redacted]
Frenova Renal Research Study Number
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Appendix D

Training Reference Manual
Summary
Patients in West Virginia have more kidney disease than the rest of the country. Patients who
require dialysis for their kidney disease have more problems with poor oral health. If patients on
hemodialysis have poor oral health, they often develop more medical problems or die sooner than
people without poor oral health. We know these problems exist in the rest of the country, but there have
been no studies in West Virginia hemodialysis patients.
IRB approval has been obtained for Research of Human Subjects through West Virginia
University. All nurse practitioners have completed certification training for protection of human
participants (CITI). All members of the research team will adhere to the WVU IRB policies and the Health
Insurance Portability and Accountability Act (HIPAA).
The research proposal is funded through a $5,000 grant from the American Nephrology Nurses
Association. The research study will occur in the following Fresenius units: [redacted]. The process flow
is outlined below:
A list of eligible patients will
be obtained from
physicians of included
units. Eligible individuals
will be approached for
participation.

4. Individuals who choose to
participate will sign the informed
consent form and be provided
with a signed and dated copy.

Study personnel will
discuss the purpose, risks,
benefits, and alternatives
to participation.

3. Patients will be informed that
participation or lack of
participation will not impact their
care in any way.

5. Questionnaire data will be
collected and entered into a
digital survey software system
using a PC, tablet, or smartphone.

6. After completion of
questionnaire, investigator will
access eCube to obtain additional
demographic data and KDQoL
scores.

A list of eligible patients will be generated for each dialysis unit by the attending nephrologist
based on the study’s inclusion and exclusion criteria. All individuals will be assigned a study ID number.
We will approach all eligible patients at the 4 units for their interest in participating in the study. Of those
approached, individuals interested in participating in the study will sign informed consent.
The participant will independently complete the questionnaire with paper/pencil. Data will be
entered into Qualtrics, a secure electronic data collection system. EMR will be accessed using a hospitalissued, password protected and encrypted laptop. Individuals will be referenced by study ID number.
The individual can be assisted one-on-one by a trained data collector if needed. It is expected that each
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questionnaire will take approximately 15 minutes. Once the questionnaire is complete, only the
investigator will access eCube for additional data: participants’ county of residence, marital status, sex,
number of days on dialysis, KDQoL scores, weight, health insurance status, race, and age. The
questionnaire and EMR data will then be merged into a single data analysis file.
Checklist
1. Approach patient, ask if they’re interested, discuss $10 gift card.
a. Remind their only commitment is survey, nothing after.
b. Participation not required.
2. If interested, consent patient.
3. If not interested, write down reason not interested.
4. Patient will sign consent form. Make three copies.
a. Keep one copy for investigator.
b. Give patient one copy.
c. Put one copy on patient’s dialysis chart.
5. After consent, patient will complete survey. Write study ID number at the top of the survey
prior to giving it to patient. Patient should complete survey in the dialysis center and give survey
back to NP/PA or clinic manager. If needed, patient can take survey home. Packet contains selfaddressed stamped envelope.
6. Please keep track of which patients are consented and which have completed survey. This list is
in your blue folder.
7. There is a binder in the clinic manager’s office. In the back of the binder, there is a list of patients
included in the study. Once consented, all names should be written on this list.
8. Keep surveys and informed consent forms. Investigator will arrange for pickup periodically.
9. Once surveys are received, investigator will distribute $10 gift cards in bulk, likely 2-4 weeks later.

●
●

Reach out at any time with questions: [redacted]
I will touch base every 1-2 weeks to see how everything is going.

Short Summary of expectations
1.
2.
3.
4.
5.

Approach for interest
Consent
Copy consent
Provide packet with survey (with study ID on top).
Keep accurate records of who is participating and where they are in the process, including
refusals to participate.

Also in packet for your reference:
●
●

A copy of informed consent
A copy of survey
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